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PHYSIOLOGY

FOR PRACTICAL USE.

i.

TAKING COLD.

To say, ec I have taken cold/' or “ I have caught cold/'

is, in strict language, inaccurate. In the first place,

natural philosophers tell us there is no such thing as

cold
;

it simply implies in an arbitrary manner a low

degree of heat. An atmosphere which feels cool to

some persons is not so to others. . In the next place,

by taking cold, one intends to express that the body

is affected by a definite set of symptoms, for which

the phrase is not appropriate.

We do not say, “I have taken heat," or “ I have

taken damp," although these influences produce disease

as well as cold. Nevertheless, the expression in ques-

tion is sanctioned by usage, and is well understood,

since every one in his own person has experienced the

symptoms which go to make up the condition of having

a cold. The affection is termed a cold because no cause

VOL. II. B



2 PHYSIOLOGY FOR PRACTICAL USE.

develops it more frequently tlian sudden or prolonged

exposure to a low temperature when the body is in-

sufficiently protected.

To understand how this happens, it will be necessary

to remind the reader of the structure of the human

skin. Every square inch of skin is perforated by several

thousand openings, which are the apertures of cor-

responding glands by which the perspiration is separated

from the blood. The quantity even of the insensible

perspiration is very great, and it will surprise many to

hear that, in the healthy state, it amounts to more than

two pints in twenty-four hours. Under the influence

of exercise or of unusual heat, such as that of the

Turkish bath, when perspiration drops from the body, it

is, of course, considerably greater. The skin, owing to its

structure, possesses a contractile power in a high degree.

Cold contracts almost all substances, and when the

skin is exposed to its influence the contraction becomes

visible to the eye, and the appearance it presents is

called goose-shin
,
from its resemblance to the natural

condition of the skin of the goose. Occasionally the

effect of the contraction is to close rigidly the perspira-

tory pores, by which the escape of the secretion is

obstructed. This, so far as we know, is the essential

cause of what we call a cold. It seems that the fluid,

having been checked in its natural outpour, is diverted
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inwardly upon the mucous surfaces of the body. Be-

tween these surfaces, which line all the internal parts

which have any connection with the outer ah*, and the

skin or covering of the external parts, there is a close

relation, which is sometimes expressed by the term

sympathy. Thus, it is well known that in many persons

certain substances, which act as irritants to the stomach

and bowels, cause irritation, and even eruptions, on the

skin. Worms in children cause itching of the entrance

to the nostrils
;

shell-fish, cucumber, and many other

articles, produce in some persons eruptions on the face.

In the latter instances, it may be objected that the

noxious agents act by affecting the blood, but in many

cases there are reasons for believing that the effect can

only be that of indirect, or, as it is scientifically called,

reflected irritation.

This internal skin, then, or mucous membrane
,
properly

so called, is very prone to be affected by causes which

derange the natural action of the outer skin. But the

mucous membrane is itself provided with glands which

secrete its mucus or natural moisture; for in a state

of health this, in many situations, such as the nasal

cavities, is all that is required, and therefore all that

is present. But when the mucous membrane of a part

secretes fluid in excess, and a defluxion is established, the

affection is termed catarrh. This word is a Greek com-
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pound, denoting an increased flow; and it is probable

that none of the mucous membranes are exempt from

its occurrence from some cause or other.

Cold in the bead is by far the most frequent result

of taking cold, regarded in a general sense. It may

be well to describe briefly the symptoms of this com-

mon disorder ; but it is desirable first to explain the

nature of the parts affected.

The interior of the nose consists of a cavity separated

into two equal parts by a thin partition of bone, which

passes from before backwards, and which is continuous

with the fleshy part of the partition seen at the entrance

to the nostrils. Attached to the outer wall of each

cavity are three thin convoluted pieces of bone, ar-

ranged one above the other, and also extending from

before backwards. All these bones are covered by

mucous membrane, and one use of the convolutions

is to increase the surface exposed to the air, so that

the odoriferous particles or vapours may thus affect

the nerves of smell, which are distributed over the

membrane. Now these cavities of the nose, besides

other connections, communicate with the mouth and

throat behind, and above with certain cavities in the

front of the skull, which act as sounding-boards in

giving clearness to the voice
; and these cavities are

also lined with mucous membrane.
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The first symptoms of cold in the head are a sense

of tightness or fulness in the nose and forehead, cor-

responding with the position of the cavities in the skull

already described. The person sneezes, and his eyes

become suffused. There is a general sense of discomfort,

and disinclination for exertion. The skin is dry, and

the pulse a little quicker than usual. The patient is,

in short, somewhat feverish. If the interior of the

nose be now examined, its surface will be found hotter

and drier than natural ; it looks redder, too, and tumid,

from containing an excess of blood. The tumidity of

the mucous membrane causes a sense of obstruction
«

to be felt, and the voice is frequently affected from

interference with the free connection between the nose

and the frontal cavities. After this state of things has

continued for a day, or longer, moisture begins to exude

from the mucous membrane of the nose. This moist-

ure is often at first thin and clear, like water; it is
i

not pure water, however, but contains several ingredi-

ents, of which common salt is one. It frets and causes

a sore eruption on the surface of the upper lip, over

which it trickles during sleep.

After two or three days, the nature of the discharge

in general alters. It thickens, becoming rather opaque

and very viscid. In children, it is now often more or

less purulent—that is, yellow or mattery.
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Every one knows that although this discharge is in-

convenient, and that the use of the pocket-handkerchief

comes to be an absolute necessity, it is soon attended

by relief. The sensation of tension in the head ceases,

the skin begins to resume its proper functions, and the

slight disturbance of health gradually lessens. But

the time in which a cold in the head runs its course is

very variable. Some persons get rid of such a cold

in a few days, while others, from some peculiarity of

constitution, retain it very much longer. A good deal

depends, too, on how it is treated, and certain plans

have been proposed by which this troublesome enemy

can be more or less successfully combated. Not to

mention many medicines, of which one of the most

efficient is opium in some form,—but for the use of which

it is always better to seek proper advice,—there is a par-

ticular method of treatment, once in much vogue, which,

although troublesome, is sometimes very successful. It

consists in abstaining as much as possible from drinking

any liquids. By this means the supply of fluid to the

blood, which goes to keep up the discharge, is cut off,

and with it the discharge itself. In this way a bad

cold in the head may sometimes be cured in a single

day.

An equable temperature also conduces towards re-

covery. It is always desirable in winter to remain a
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few days altogether within doors, and to keep one's

apartment at a constant heat of about 65° Fahrenheit.

This gradually induces the skin to perspire, by which

its sympathetic friend, the mucous membrane, which

has been trying, however imperfectly, to do the work of

its neighbour, is relieved from its efforts. Sometimes,

and especially at the very commencement of a cold, a

forced action of the skin, by which it is made to sweat

profusely, succeeds. This may be effected by internal

medicines, aided by hot drinks, while the body is well

covered with bedclothes. But a far more effectual

sudorific is presented to us in the Turkish bath. The

patient should expose himself to a heat of from 130° to

150° Fahrenheit for not less than an hour, and in this

case the cold douche generally used after the bath should

be dispensed with, and tepid water used instead. The

object in view is not only to cause the sweat-pores to

relax their orifices during the process of sweating, but

to remain relaxed afterwards. Cold water dashed against

the skin would tend to produce the contrary effect.

Cold in the head was known to our ancestors by the

name of the pose, and to pose is still used in the sense

of to stupefy. The term was evidently given to the

disorder from the lassitude and indisposition for one's

accustomed work which accompanies it. How slowly

and by what painful steps knowledge advances ! Only
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two hundred years ago, the real source of the discharge

from the head which accompanies a cold was described

by Schneider. Before his time, the discharge was

thought to come from the brain ! In anatomical

language, the internal lining of the nose has ever

since been termed the Schneiderian membrane.

It has been held by certain writers that what is

called disease is the expression of a beneficent design,

as much as the adaptation of organs to their particular

functions. They point to the eruptions on the skin

in small-pox and like diseases as being the means

adopted by nature to throw off from the blood, which

alone sustains life, some noxious element which had

gained access to it. They tell us that in other cases

in which no curative effort is obvious, it is because of

our ignorance in interpreting nature. They assert that

when death occurs from disease, it is an accident inci-

dental to the process to which the vital power succumbs.

Now, whether this is true in every instance or not

—

and the proof is at present impossible—it seems in

some instances well borne out. In this very case of

cold in the head, we see suppressed perspiration, followed

by febrile disturbance of the system, together with

retention of materials in the blood which should have

been thrown out. This is succeeded by a discharge

from the nostrils containing the same salts as those ex-
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creted in perspiration, which are thus in a vicarious

manner expelled from the blood, and this continues

until the disturbed balance is restored.

People often say when they have a cold in the

head that they have got influenza, and, on the con-

trary, this is sometimes mistaken for a simple cold.

But the two affections are quite distinct in origin

as well as in effects. It is true that many of the

symptoms are alike in both, except that they are

all generally much more severe in influenza. It is

commonly attended by headache, discharge from the

nostrils, great languor and depression, followed not

unfrequently in the aged and the weakly by death.

Influenza is, in fact, a very serious and often a

fatal disease. It was described more than two

thousand years ago by Hippocrates, the father of

medicine, himself. Truly an epidemic, many of its

visitations to this country in former times can be

accurately traced. These are fortunately not very

frequent, and have not usually lasted more than a

month or six weeks at a time. Many theories have

been advanced to account for influenza. Some' have

attributed it to a disturbance in the electrical con-

dition of the earth and the atmosphere. One author-

ity went so far, from confidence in this view, as to

recommend the use of socks made of oiled silk, or
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some other non-conductor of electricity, as a means

of guarding against an attack. Others have supposed

it to be caused by some peculiar miasm in the at-

mosphere, which, travelling over the earth, accounts

for the remarkable manner in which, like cholera,

influenza passes from one country to another. But

these and other theories are altogether deficient in

proof. As in many other things connected with

disease, we must for the present admit that we do

not know its cause, and be content to wait until

patient investigation throws light upon our dark-

ness.

One thing, however, we do know, namely, that

while the origin and progress of cholera and influenza

have much apparent resemblance, both are also capable

of being communicated by infection.

There is another affection, far more prevalent than

is supposed, which is sometimes mistaken for a com-

mon cold. It is curious that many substances which

have no effect whatever on people in general, act most

injuriously on the air-passages of a few. Thus, some

persons are at once affected with sneezing, and other

signs of catarrh, whenever powdered ipecacuanha is

exposed to the air near them, and even linseed meal

sometimes acts in the same manner. But of all the

causes which produce this kind of irritation, none is
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so widely diffused as that which is derived from our

hay-fields in summer. It is now pretty generally

known that the emanations from hay injuriously affect

a considerable number of people in a variable degree.

Some complain merely of symptoms like those of cold

in the head and eyes, while in others a severe asthma

is produced. Whether these effects are due to exhala-

tions, or to minute particles given off by the hay

plants, is not certain. Whichever it may be, one

plant in particular, the sweet-scented vernal grass,

Anthoxanthum ocloratum
, has been accused as the chief,

if not the sole, offender in the matter.

It too often happens that the effects of taking cold

are not confined to the nose and its appendages in the

front of the head. This might be expected, when it

is considered that the connections of these portions of

mucous membrane with others are very extensive.

There are minute tubes lined with this membrane,

which pass from the inner edges of the eyelids, where

their little apertures can be distinctly seen, to the in-

terior of the nose. The use of these tubes is to drain

off any superfluous moisture from the surface of the

eyes. The nose, too, communicates with the throat,

and from the throat other tubes extend to the interior

of the ear. All that concerns the ear and its append-

ages is treated of in its proper place. It is enough
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here to indicate that this continuity of structure leads

to the same affections of the parts concerned. When

a cold in the head is severe, it is very apt to affect

the eyes ; and when the ear-tubes are obstructed

from pressure of adjoining parts, which have become

swollen from inflammation, deafness is caused.

The mucous membrane of the throat also communi-

cates not only with the gullet, or passage which leads

to the stomach and bowels, but by another avenue

which descends for some distance by the side of the

gullet to the lungs. This is the windpipe, by which

the constant renewal of air in the lungs is effected.

It often happens, then, that the inflamed condition

of the nose extends to the throat, which is felt stiff

and slightly sore in the act of swallowing. The ton-

sils, or glands which stand out at each side of it,

become enlarged. The inflammation is also now very

liable to extend more or less into the windpipe. But

the disorder does not always advance in this particular

manner. Not only are the nose and its immediate

appendages sometimes alone attacked, but at other

times catarrh affects the throat alone, at others the

windpipe only. Now, whenever the latter is affected,

we have cough produced in addition to other symp-

toms.

Cough indicates irritation in the air-passages of the
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lungs. It is caused by a peculiar convulsive motion,

though tlie same result can be effected voluntarily, by

which tlie muscles of respiration are made to expel

forcibly a portion of the air in the lungs. The im-

mediate cause of cough, as is well known, is a sensa-

sation in the windpipe, for which it is the natural

relief. Children call it a tickling in the throat ; and it

is a fact no less interesting than curious, that what-

ever part of the lungs is affected, as for instance

when the lower lobe of one lung only is inflamed,

the local irritation is reflected, telegraphed, so to

speak, always to the same spot. This spot is situ-

ated where the windpipe divides into two branches,

which go to either lung, corresponding with the

root of the neck in front. To this appeal, cough,

either as a single effort, or as many efforts consti-

tuting a fit of coughing, is the response. In this

way the most distant parts of the lungs are relieved,

for, as shall be presently explained, coughing is of

itself a salutary act.

What a beautiful provision, and clear evidence of

design, is seen in this circumstance ! Let it only be

considered how intolerable would be an irritation in

the lungs, deeply seated within the body, if the lungs

were themselves possessed of the same kind of sensibility

as that which a small part of the windpipe possesses.
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It is easy to see tliat tlie use of coughing is to

free the lungs from fluid which would otherwise choke

them, and speedily cause death, by interfering with

respiration. On the other hand, this outpour of

mucus relieves the congested lining of the air-tubes,

just as the discharge in a cold of the head relieves

the interior of the nose. Anything which is foreign

to the air-tubes will produce cough, as well as an

excess of mucus. It sometimes happens that such

things as a bean, a small bone, or piece of money

held in the mouth, gain admission beneath the valve

placed at the top of the windpipe for its protection.

This produces an intense fit of coughing, and the

foreign body has not unfrequently been expelled by

this means. One of the most familiar examples of

cough produced in this way, is when a portion of our

drink goes the wrong way. This is invariably attended

by a suffocating cough, by which the liquid is thrown

out with much force.

We have now explained how a cough is a second-

ary product of a cold, although the terms are often

used to express the same idea. But, in reality, the

cough is nature's mode of relieving us from the

effects of the cold.

As a cause of disease, taking cold has a far wider

significance than is implied in its effects as already



TAKING COLD.

w

15

described. These are the most common, and have

therefore been first explained. But in many instances

the action of cold is more extensive and far more

serious. A chief part of this action consists in the

undue abstraction of animal heat. If this be for

some time removed more rapidly than it can be

supplied, the effects upon the vital organs are apt to

be calamitous. Inflammation of the lungs, acute

bronchitis, etc., are often thus induced when a man

falls into water in winter, or when he has the mis-

fortune to be put to sleep in a damp bed. In such

cases the danger is always in proportion to the state

of his system at that particular time. If the person

be fatigued by want of rest or over-exertion, or weak

from want of food, or in any way out of health, the

risk is much greater. The reason of this is, that the

nervous power by which the circulation of the blood

is sustained and controlled is then deficient. And the

result is, that the vital fluid retreats from its more

superficial channels, and accumulates in the lungs and

other internal organs. Congestion—that is, a con-

dition of excess of blood in the parts—ensues, and

this is the first step towards inflammation, which, as

already said, is in vital organs, under such circum-

stances, no unfrequent sequel.

Another serious, although seldom fatal, effect of cold,
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is chronic rheumatism. Repeated checks to the perspi-

ration, and undue abstraction of heat from the body,

produce in it a condition of pain and swelling of the

joints, which in some instances make life itself a

burden. Fishermen, and others, who are liable to have

their clothes wet through without the power of chang-

ing them, are very subject to this disease.

What are the best means to avoid taking cold ?

Some may be inclined to say, “ Avoid all exposure to

its causes ;
never go out in wet or damp weather

;

never lie in a damp bed ; never become overheated by

exercise,” etc. Now, even supposing these precepts

could all be attended to by people in general, which

is manifestly impossible, it will be found that, as

often happens, error is here mixed up with truth. It

is quite certain such a course would not be the best

preventive, because it would inevitably induce a deli-

cacy of constitution that would increase the tendency

to be affected by cold. Even in the case of those

whose means would permit of it, such a subserviency

to the state of the weather, in our damp and vari-

able climate, would become intolerable. We speak of

those in good health; invalids must, of course, take

exceptional precautions. No sane person would from

choice sleep in a damp bed, or remain in clothes

saturated with rain longer than he could avoid. But
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it is in every respect desirable to meet the ordinary

emergencies of weather by acquiring sufficient hardi-

ness of body to resist them. It is a great disadvan-

tage to be reduced to the condition of a green-house

plant; an exotic in our native country, to which we

ought to be acclimatised.

The horse affords a familiar example of how com-

pletely the animal constitution may be altered, and

indeed impaired, by confinement and well-intended but

injudicious care. It is necessary, for the sake of the

sleekness of his coat and general appearance, that he

should be housed. But his stable is generally much

too warm, and is badly ventilated. The result is,

that he is very liable to take cold when standing

under his master’s carriage in wet and stormy weather.

Yet horses may be seen standing in the fields, and

exposed day and night in all weathers, with perfect

impunity.
9

In the same way as so hardy an animal as the horse

is capable of being made delicate by artificial means, is

man liable to the same result. The difference in the

power of resisting the injurious effects of cold is as

great between an effeminate person and a hardy sailor,

as it is between a pampered horse and one whose only

shelter is a hedge.

The best way, then, to avoid catching cold, although

VOL. II. c
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it may seem a paradox, is not to be too much afraid

of cold. Let one's accustomed exercise not be inter-

rupted, because it is damp or even rains. Let these

conditions be met by appropriate clothing, and let the

feet be well protected by strong shoes. This rule

must be observed, however; when one is out of doors,

and the body feels cold from the clothes having

become wet through, it is wrong to remain at rest.

The danger of a sudden loss of animal heat has been

previously explained, and this loss is then imminent.

Evaporation, although produced by heat, is very pro-

ductive of cold, and it is greatly promoted by a current

of air. It is on this principle that wine is often

cooled for the table in hot climates. The bottles con-

taining it are placed in a strong draught of air, while

they are covered with a woollen material, which is

kept constantly wetted. In this way wine can be ob-

tained almost as cool as by means of ice. Now, in

the case of a person whose clothes are wet and ex-

posed to a gale, the conditions are exactly the same

;

instead of the warm wine, there is the warm body

enclosed in a. wetted covering. It is to be remem-

bered, then, that the risk of catching cold from wet
t

clothes is always greater in windy weather.

Cold may be taken, however, from moisture retained,

as well as by that which is received. When perspi-
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ration is profuse, it saturates tlie inner clothes, and its

chilling effects are soon felt if the body is at rest.

The best mode of avoiding this is to wear clothes of

loose texture in hot and dry weather, so that the

escape of perspiration may be promoted as much as

possible. Flannel, which has been adopted by cricketers

as the most appropriate dress for their active game,

is admirably adapted for this purpose. For the opposite

reason, waterproof clothing is very objectionable, except

when absolutely required to resist rain. Any one who

has worn it while taking exercise, will remember the

uncomfortable state of dampness which it is sure to

induce.

Many persons are extremely susceptible of cold from

getting the feet wet or even damp. Fortunately it is in

their power to guard against both by simple means

;

cork soles are very valuable preventives so far as con-

cerns the bottom of the foot, and stout leather will

insure sufficient protection for the remainder ; but

woollen socks, as being the best non-conductors of heat,

and withal the least liable to retain perspiration, are

in such cases indispensable.

When the lungs are delicate, and especially if a

person has suffered repeatedly from bronchitis, the

mere contact of cold air with the air-passages, even

when he goes from a warm apartment into one of lower



20 PHYSIOLOGY FOR PRACTICAL USE.

temperature, has sometimes an injurious effect. In such

unfortunate cases it may be necessary to submit to

what is inevitable, and to wear a respirator when out

of doors. The apparatus is so constructed that the

entrance of air by the mouth is delayed, owing to its

passage through a succession of close gratings of wire.

In this way the air becomes warmed before it is taken

into the lungs. In cold foggy weather this is especially

useful. But we are convinced that the instrument is

often unnecessarily employed. In such cases its use

only tends to bring on the state of artificial delicacy

already spoken of. Besides this, if the respirator be

put aside even for a minute, as must happen to those

who have business to transact, which requires the

person to speak, the cold air then gaining access is

more liable to irritate the lungs than if no precautions

at all had been taken. The nose is, in fact, the natural

respirator. One of the uses of its extended surfaces

and tortuous passages, is to warm a cold atmosphere

before its admission to the chest. Catlin, the traveller,

to whom we are indebted for so much knowledge con-

cerning the fast-vanishing tribes of North American

Indians, published a small work, which he called “ The

Breath of Life.” He observed that the Indians are

above all things careful to breathe through the nostrils.

He was so much struck by what he saw and heard
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amongst them in reference to this matter, and its

importance to health, that he thought it worth while

to write a book on the subject.

There is a popular prejudice concerning the evil

effects of night air, about which a word must be said.

In her admirable writings on hygiene and the manage-

ment of the sick, Miss Nightingale has done much to

correct this mistake. It was formerly the universal

belief that the air of night was very injurious. But the

fact is, that, except under certain circumstances, it is as

healthful, or even more so, than that of the day-time.

The night air of large cities such as London, when the

bustle and commotion, which cause it to be loaded

with dust particles, is comparatively quelled, and the

numerous fires which contaminate it with their smoke

are mostly extinguished, is purer than that of the day.

Nothing conduces more to healthy sleep than good

ventilation, and no mode of ventilation surpasses that

obtained by opening a window at the top, by which the

influence of draught is avoided, while the upper stratum

of air in the room, to which impurities ascend, is con-

stantly renewed.

There is still another reason for at times adopting

night, even in preference to day, ventilation. In sultry

weather it is a common mistake to open the windows

instead of keeping them altogether closed, as is the case
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in hot climates. A little reflection will show that since

the height of the thermometer in the sun always

greatly exceeds that shown at the same time by another

thermometer placed in the shade, by opening the

windows we admit air much heated into our rooms.

The proper time under such circumstances for venti-

lation is during the night, when the external atmosphere

has cooled down. By adopting this plan in hot weather,

the temperature of a room may always be kept several

degrees lower than if the opposite course is pursued.

The influence of a draught in giving cold is some-

times exaggerated. It is seldom, indeed, advisable or

even safe to remain long exposed to a strong current

of air. But many persons are so much afraid of even a

gentle current, that they deny themselves the advantages

of ventilation. In considering the effects of a draught,

two things are important. First, the temperature of

the current of air. A cold current removes the animal

heat unduly, and if it strikes the body in a particular

part, not unfrequently causes local rheumatism. But

the current will be innocuous if it be only warm enough.

In the tropics, so far from avoiding, people try to get

into draughts. Arctic voyagers tell us that it is only

owing to the extraordinary calmness which prevails in

the polar regions, that the extreme cold can be endured.

Under the influence of a high wind, the most robust



TAKING COLD. 23

would soon succumb. Here is a striking proof tliat

the constant renewal of the air, when of low tempera-

ture, in contact with the body, very much increases

its cooling' effect. But if the atmosphere is itself as

warm as the body, or nearly so, no harm can

result.

Secondly, a draught through a small aperture is more

dangerous than a more diffused one coming through a

larger space. A Portuguese proverb says, “ If you

catch a cold from draught through a key-hole, you

should make your will.” A small current of air is the

most rapid, and it is unnecessary to repeat the reasons

why this is most likely to give cold. We are no advo-

cates of the water-cure, or so-called hydropathy, indis-

criminately applied. But it is the part of a wise

physician to select from every system that which seems

to him useful and true. Hydropathy has at all events

made one thing popular, namely, that people do not

necessarily catch cold from sleeping in wet bandages

or even wet sheets if proper precautions are adopted.

These precautions consist in placing a sufficient amount

of dry clothing over that which is wet to prevent any

chilliness from being experienced by the patient. Here

is a principle not to be lost sight of; should it be one’s

misfortune to meet with a damp bed under circum-

stances in which no other is to be had, let all available
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coverings be placed over it, or at least to the extent

that the person who occupies it shall feel warm and

comfortable. He may then defy the damp, and sleep

in security.

In another part of this work a description is given

of the Turkish bath and its uses. It only remains

here to add, that perhaps no means of hardening the

body against liability to taking cold is more valuable

than the hot-air or Turkish bath. We have proved

this practically in numerous cases. Nor is it difficult

to understand how this is effected. The apertures of

the sweat pores are thrown open by the high tempe-

rature of the bath, and while in this condition are

suddenly, but only for the instant, closed by the cold-

water douche with which the process of the bath ends.

A bracing effect is by this means produced in the skin

and its pores, by which the tendency to a more per-

manent contraction is prevented. No danger need ever

be apprehended from the application of cold water, or

even, as practised in Russia, of snow to the naked

body, if it be made immediately after remaining some

time exposed to a high temperature. If, then, the

cold-water cure has taught us one important fact, at

which probably we should not otherwise for a long-

time have arrived, the hot-air bath has instructed us in

one n'o less important, and at which our ancestors
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would have looked aghast. It is, that no danger of

taking cold need be apprehended when the body,

already bathed in perspiration, is immersed in the

coldest water.



II.

INFLUENZA.

The disorder we have at present to deal with in many

respects resembles a common cold, and under this head

something has been said about influenza. A description

of the local affections there given, is to a great extent

applicable to influenza, and need not be repeated here.

Indeed, a great mistake is often made in confounding

the two affections. Perhaps it is that the prettiness

of the name misleads
;

but this is certain, that true

influenza is a much more serious malady than is generally

supposed. The disease is an epidemic, and, fortunately,

its visitations are not very frequent.

In the days when philosophers believed that things

on earth were governed by the heavens, the present

malady was attributed to the influence of the stars, and

the Italians gave it the name of “ Influenza”—pre-

eminently the influence— and this term has been adopted

into English. The grippe, or the seizure, the name by

which it is known to the French, is more descriptive.

The primary symptoms of influenza are much the

same as those of ordinary catarrh. The patient has a
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sense of tension in tlie forehead; his eyes become watery,

and he sneezes. Discharge from the nose, cough, and

oppression at the chest, soon ensue. But the chief

characteristics of influenza are a dull pain in the fore-

head, which is very oppressive, and an extraordinary

prostration of strength, with mental depression, listless-

ness, indisposition for the least exertion, and utter want

of appetite. The skin is generally moist, and the per-

spirations which occur are not critical, as they seem to

be in certain cases of fever. As the disease advances,

the discharge from the nose irritates the upper lip, so

as to make it red and tumid; the sense of taste is in

general impaired. The disease usually lasts four or five

days, and, when it subsides, the patient not unfrequently

finds himself as much weakened as if he had gone

through a long fever. Weeks often elapse before he has

regained his original tone and vigour.

Such is a sketch of influenza, as it generally shows

itself; but it varies a good deal in different epidemics.

Sometimes the symptoms do not exceed those of a

common cold; at other times, in addition to severe head-

ache, there are piercing pleuritic pains of the side, as-

sociated with inflammation of the lung's. Fever runs

high, and there is nightly delirium. Under such circum-

stances, many patients are carried off. It is remarkable

that the very young and the very old are less liable to
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the disease than the strong and the middle-aged; but

when the disease seizes the aged, or those debilitated

by other diseases, they often die from its effects.

Influenza is a disease of depression, and requires

supporting treatment. Centuries before it was dis-

covered that the lancet could be almost altogether dis-

pensed with, it was found that bleeding was deadly

in this disease. “ Where blood was let,” says an old

author, “ the disease proved malignant and pestilential,

being attended with a violent, cruel, and unheard-of

malignity, and made bad work.” We are told by the

same author, speaking of the epidemic of 1557, that

in the small town of Mantua Carpentaria, three miles

from Madrid, where the disorder raged with uncommon

severity, “ two thousand were let blood of, and all died.”

In this account we have had a sad exemplification, not

only of the danger of routine practice, but of the diffi-

culty experienced in throwing off old traditions. Given

a tradition that every kind of feverish excitement can

be only treated successfully by withdrawing a portion

of the vital fluid from the body, and the responsibility

of breaking down the tradition becomes enormous. No

one will dare not to bleed, lest the patient should suffer

from the omission, and no chance is left for ascertaining

that what is intended to cure in reality kills. We live

in days enlightened by the mishaps and the experience
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of tlie past, and from these we have learned that to

husband and improve the quality of the vital fluid is

I

the most successful treatment in all diseases accompanied

by debility. Good beef-tea, then, with a fair allowance

of generous wine, quinine, and other tonics, are the best

remedies for influenza. Complications, such as inflam-

i

mation of some important organ, require of course special

treatment.

Unlike epidemic cholera, which seems to be of com-

paratively modern origin, influenza possesses a long

lineage, and pierces the depths of antiquity. Hippocrates,

the father of medicine, mentions the disease. In the

“ Annals of the Four Masters/'’ an Irish manuscript of

the fifteenth century, it is stated to have been epidemic

in Ireland in the previous century. It was very fatal in

France in 1311; and in 1403, the law-courts in Paris

• were closed on account of the deaths which it caused.

In the sixteenth century, epidemics were very preva-

lent in England. Sweating sickness and influenza at

various times devastated the land. There can be no

doubt, that to the habits of our ancestors, and the little

regard paid to sanitary matters, the great mortality was

mainly due. There is a curious letter extant, written by

Erasmus to the physician of Cardinal Wolsey, in which

this matter is touched with the hand of far-seeing genius.

Erasmus says that he is grieved, and wonders how it hap-
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pens, that Britain has for so many years been afflicted

with continual plagues. He complains that the English

have no regard to the aspect of their windows or doors,

and that their rooms are so constructed as to be incapable

of being ventilated. The streets, he adds, are covered

with clay and rushes, which are so seldom removed that

the covering sometimes remains for twenty years, and

that beneath this covering is a layer of filth not fit to

be mentioned; a most unwholesome vapour is exhaled

from this. He adds, that it is his firm opinion that the

island would become much more wholesome if the cham-

bers were built so as to be exposed to the air on two

or three sides, the glass windows being made to open.

It would contribute also to health, he says, if more

sparing diet was used and less salt provisions were con-

sumed.

Happily we can make a cheering comment on this

remarkable letter. Drainage, ventilation, and the food

of the people have, since the time of Erasmus, been

immensely improved, although finality in these matters

has not by any means been reached. The results have,

however, been most gratifying, as the bills of mortality

prove. Certain epidemics, in obedience to some un-

known laws, at uncertain intervals still sweep over the

land, despoiled of much of their power. But the plague

has been long unknown amongst us; typhus is almost
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confined to those who are destitute of the ordinary com-

forts and conveniences of life ; and,, owing to the treat-

ment having been at length better understood, joined

with a better comprehension of the laws of life, influenza

is now only exceptionally fatal. If, then, we have lately

expended upon the drainage of London alone, the be-

wildering sum of seven millions sterling,—bewildering if

any attempt is made to grasp the details of the huge

outlay,—let it be some consolation to the householder,

who is in consequence saddled with a tax that will more

than outlast his own life, that he is paying for increased

longevity. The length of life in England slowly but

steadily increases. The incontrovertible reports of the

Registrar-General prove this.

We are as much in the dark as to the real cause of

epidemics as Hippocrates confesses himself to have been

more than 2,000 years ago. Failing to account for them

by any known physical agency, he attributes them, with

a feeling of religion which does him honour, to Divine

interposition. The great Sydenham also confesses his

ignorance on this subject, but thought that they may be

due to “ some occult and inexplicable changes wrought in

the bowels of the earth itself, by which the atmosphere

became contaminated with certain effluvia which pre-

dispose the bodies of men to some form of disease.^

That influenza does not depend on weather is very
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plain. It lias broken out at all seasons of the year and

when the temperature has been at both extremes, and

it has advanced in a particular direction in the teeth

of prevailing winds. Electricity, which, like the Gulf

Stream, is called upon to account for many things with

which it has nothing whatever to do, has been supposed

by many writers to be the exciting cause of this disease.

which favours the idea of some such cause

as electricity is the suddenness with which the disease

attacks at the same time a large number of people.

Several instances of this will be afterwards related.

This suddenness of attack is sufficient to prove that

influenza, even if it be infectious, which is doubtful,

is not propagated essentially by infection. It is ascer-
• I

tained that a person who has suffered from influenza,

derives therefrom no immunity from being attacked in a

succeeding epidemic of the disease.

Influenza generally attacks a large proportion of the

inhabitants of a country which it visits. Women are

less liable to it than men, probably on account of their

being less exposed to the weather. The ages between

ten and sixty supply most cases. The low parts of

towns are more seriously affected than the higher and

better drained parts. There can be no doubt but that

it is caused by a specific poison, which either emanates

from the earth or pervades the atmosphere. One proof

One thing
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that it is due to some general cause consist in this,

—

that it has been often observed that the lower animals

have suffered from an illness more or less resembling it

during the prevalence of influenza. Various strange na-

tural phenomena have also been associated with it, but

it is probable that in many of the cases these associations

were merely coincidences. We shall afterwards mention

some occurrences of the kind. Whatever may be the

exact nature of the cause which produces the disease, it

is certain that it progresses in definite directions. The

East seems to be the home of epidemics. It is from

that quarter that cholera travels, until it reaches the

western countries. Influenza pursues a like course, and

the ocean, as we shall see, presents no barriers to it.

After having pervaded Europe, it usually passes over to

America, beginning at the parts nearest to the Old

World from which it started.

We possess details of many well-marked visitations of

influenza. Some of the most remarkable were those of

1580, 1732, 1782, 1803, and 1836.

The epidemic of 1580 was very severe. Great num-

bers were destroyed by it all over Europe. In England

it was preceded by earthquakes, and a comet also

appeared. Other prodigies are mentioned in connection

with it. A prodigious number of insects, supposed to

rise out of the earth, filled the air; but, most strange of

VOL. II. D
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all,
“ in Kent and tlie marshes of Essex was a sore plague

of strange mice suddenly covering the earth, and gnaw-

ing the grass roots. . . .No wit nor art of man

could destroy these mice, till another flight of owls came

and killed them all. A great earthquake in Peru.”

Such is the curious mixture of truth with exaggeration

which our annals contain.

The epidemic of 1732 made its appearance about the

middle of November in northern Germany, and before

the end of February, 1733, had reached Naples and Spain,

having in the meantime overrun all Europe. In the

middle of the following October it arrived in New

England, and thence turned southwards to Barbadoes,

Jamaica, Mexico, and Peru.

The epidemic of 1782 was traced from India, where

it seems to have prevailed in October, 1781, to have

reached Moscow in December of the same year, and

St. Petersburg in the following January. It was in

Denmark in the latter end of April, and arrived in

London by the second week of May. This epidemic

arrested great attention, both on account of its severity

and its almost universal diffusion. A great many

persons died from it.

The following incident, which occurred at this time,

shows that the poison of influenza probably advances

like a wave, and thus at once involves whole communities.
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The occurrence also proves that, as already said, infection

is insufficient to account for its propagation. Captain

Kelly, of the Fly sloop of war, weighed anchor about

ten in the morning, with a crew of 145 men ;
but before

six the same evening, forty were laid up with influenza,

and he was obliged to return to Yarmouth Roads the next

morning through want of hands to navigate the ship.

Several of the men fell at the wheel and were carried

below, and not a single man on board escaped attack.

Another marine incident in this epidemic is to the

same effect. On May 2, Admiral Kempenfelt sailed with

a squadron from Spithead. On the 29th of that month

the crew of one of his vessels was attacked with in-

fluenza, and the others suffered in succession to such a

degree, that the whole squadron was obliged to return to

port early in June. They had, in the meantime, cruised

only between the coasts of England and France, and no

communication with any land had been held. About the

same time another large squadron, in perfect health,

sailed from Holland under Lord Howe's command. The

disease broke out in this fleet just at the same time as it

did in the one previously mentioned, although in the last

case also no intercourse had been held with land.

It is related by Kirkby and Spence, in their “ Ento-

mology," that the brown-tail moth that year occasioned

such devastations in the neighbourhood of London, that
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rewards were offered for collecting the caterpillars, and

that it was the duty of overseers of parishes to see them

burnt by bushels.

In 1803, the British Islands were again invaded by a

very severe epidemic of influenza. It came to us from

the Continent, as on previous occasions. It commenced

in London, and in about three months was generally

diffused over England. Horses, cows, dogs, and even

cats, were attacked with an analogous disorder, and many

were carried off. On April 26, a remarkable meteoric

shower occurred at L'Aigle in Normandy. The stones

were counted by thousands, and the largest weighed

17| lbs. The sheep-farms of Tweedale were devastated

by caterpillars, which devoured the grass. Red rain

and snow were observed to have fallen in many parts

of the south of Europe. The reddish dust which caused

this appearance contained eighteen species of animalcules.

Dr. Darwin states that “ the sun was many weeks ob-

scured by a dry fog, and appeared red as through

a common mist.” He adds that “the material which

thus rendered the air muddy, probably caused the

epidemic catarrh which prevailed in that year.”

The last well-marked epidemic of influenza broke

out in this country in 1836, and lasted about four months.

The disease occurred in a severe form, and it was cal-

culated that three thousand persons died of it in Dublin,
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besides those who, although they got over the immediate

attack, sank under diseases induced by the epidemic.

It was coincident with cholera, into which it passed

in many instances ; for during this year that much-

dreaded disease returned, after a short interval, to

our shores. An epidemic also prevailed amongst cattle

and sheep.

Much more might be written of the history and nature

of influenza, but enough has been said to show that a

disease, in the name of which there is something mild

and euphonious, is in reality a fierce and too often a

dangerous visitor.



III.

EEADACEE.

It is a rare tiling to find any one who does not occa-

sionally suffer from headache. In its minor forms it

is a very common disorder. But headache is not always

in any sense a trifling ailment. Too often it is a very

severe one, and occasionally portends serious mischief.

The nature of pain is discussed elsewhere in this

work. At present we have to deal with pain localized in

the head. And since this pain exists in close proximity

with the brain, the centre organ of the nervous system

by which the mind works, we learn why it is that

headache, in relation to its severity, causes more con-

stitutional disturbance than other kinds of pain, and

also why it is so frequently accompanied by mental

dulness and confusion.

There are good reasons for believing that the pain

is seldom, if ever, seated in the brain itself, while it is

clear that in many cases it is external to it.

This strangely-formed, white, pulpy, mysterious mass,

possesses no common sensibility. If exposed by the

destruction of a portion of the skull, as has sometimes
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occurred in the human subject, it may be touched

with impunity. If it be strongly pressed upon, the

result is not pain, but total unconsciousness so long as

the pressure is continued. Inflammation of the mem-

branes by which the brain is protected—and it is

enveloped in no less than three of these, one within the

other—is, however, attended by severe pain. We must

look for the seat of ordinary headache in the nerves

which have their origin in the brain, and which radiate

in all directions about the head.

Headache is, perhaps, always symptomatic
;
that is,

dependent upon and indicative of some other affection.

But as it is often the most marked and distressing

symptom present, it happens that it is often looked

upon and treated as the main disorder.

Headaches are due to various causes, and for the

present purpose the best classification will be one

founded on this circumstance. It will suffice to

describe only those kinds most commonly met with,

and which will prove with so many readers to be old

acquaintances. These are

—

Headache from indigestion, popularly called side

headache.

Nervous headache.

Headache from fulness of blood in the head.

Rheumatic headache.
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The well-known sick headache is not confined to any

particular sex or constitution, but belongs especially to

the early years of adult and to middle life. Some per-

sons are much more subject to it than others, while a

few seem to be entirely exempt from the disorder. It

is, however, the penalty which a large proportion have

to pay for any unusual indulgence of appetite. This

headache is often preceded by a sense of chilliness

:

while the feet are cold, and face and forehead are

flushed and hot. A dull heavy pain, with a sensation

of weight and ‘fulness, is experienced in the fore part of

the head. The temporal arteries throb with violence,
§

and this throbbing is felt in the pain. Sometimes the

pain moves into one temple, or into the eyeball of one

eye. The patient is generally very irritable, and light

and noise increase his suffering. He seeks darkness

and silence, content to suffer in solitude. There is total

want of appetite—nothing but perhaps a cup of tea

is taken throughout the day during which the attack con-

tinues. Distressing nausea and a sense of rising in the

stomach greatly aggravate his suffering. At length

this ends in vomiting, attended by violent straining.

The contents of the stomach, which are first discharged,

are often found but partially reduced, although they

have lain in the organ long beyond the usual period

required for complete digestion. Afterwards a viscid
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[ and intensely disagreeable fluid is alone ejected ;
and

: if the vomiting be further continued, bile is at last

brought up. This bile was not, however, present in

; the stomach until the violent straining had been com-

. municated to the adjoining portion of the intestine
*

into which the bile is discharged from the gall-bladder.

At first the act of vomiting greatly increases the head-

i ache. The return of blood from the head is impeded

by the muscular straining, and already more blood

I

than usual is lodged within the skull. But as soon

as the stomach has got rid of its acrid contents,

and the vomiting ceases, relief is experienced. Sleep,

that best of all restoratives, now comes on, and the

patient awakes after some time, still somewhat exhausted,

but free from pain.

Such is a description of a common form of suffering.

It is called sick headache from its constant association

with disordered stomach. What, then, is to blame for

• its occurrence
;
and how is it to be averted ? In a

1 certain number of instances the answer is easy, and

the remedy almost as easily applied, by avoiding those

articles of diet which each person has learned from

experience are injurious to his stomach. There is

hardly any individual who has not discovered that cer-

tain articles must be regarded by him in this light,

and the older he grows, the more he finds it necessary
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to add to tlie list.
“ A man is either a fool or a phy-

sician at forty,” was the memorable saying of a Roman

emperor, in reference to this very matter. No general

rules are applicable, because the proverb, “ What’s one

man’s meat is another man’s poison,” is also true. Still

there are particular articles which very generally dis-

agree with persons of weak digestion. Hashes and all

rich highly-seasoned made dishes are of this class.

Mixing up in the stomach along with a meal already

too varied, ices, luscious sweatmeats and creams, as is

commonly done, is always injurious. But quantity is no

less to be considered than quality. A person may some-

times eat a little of a number of articles with impunity,

while a greater quantity of a less number of articles

would seriously disagree with his stomach. The man

who, for the temporary gratification of eating more than

he knows he can easily digest, and knowing too that if

he does not so digest, he must suffer long afterwards, is

without doubt a fool. A long chapter might be written

on the folly of injudicious feasting.

Indigestion is of course not always attended or fol-

lowed by headache. Many persons suffer terribly in

the stomach without any trouble of the kind. It is only

in those cases—and they are very numerous—in which

the head is a weak point, in other words susceptible,

that headache occurs. Now, there are two ways of ex-
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nlaining the mode in which headache is produced by in-

ligestion, and there can be no doubt that both come

nto operation.

First, there is an intimate and direct connection by

means of nerves between the stomach and the head.

6/Vhen, therefore, the nerves distributed over the internal

ining of the stomach are irritated because they are in-

volved in the general irritation of this lining, the mor-

)id effect is transmitted to the head, and there makes

Itself known as headache. One form of the disorder,

hat in which headache comes on immediately after

'ood has been taken, can be attributed to no other

1 source.

Secondly, imperfect digestion tends to make the

)lood itself impure. Let it be remembered that the sole

mrpose of digestion is to supply the vital fluid with

resh material for the support of the body. But if the

)lood be tainted by the absorption of ill-prepared nutri-

nent, the brain, which is of all our organs the most

easily affected by the circulation through it of impure

)lood, will suffer. In this way pain is developed, if not

' n the brain itself, in the nerves which it sends off, and

vhicli are so abundantly distributed in its immediate

leighbourhood.

There is perhaps no more certain cause of headache

han taking stimulants in excess, especially if different
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kinds be indulged in. The well-known headache on the

morning following the indiscretion is unquestionably due

to impurities which the excreting organs have as yet been

unable to separate from the blood.

It may be here remarked that the circulation in the

brain of impure blood, from its having been supplied with

ill-prepared chyle, in other words, with a solution of
\

badly digested food, offers an easy explanation of other

facts. It shows how the mind itself becomes dulled by j

indigestion—how the memory becomes impaired and the

thoughts confused. It explains the groundless appre-

hensions and suspicions which haunt the morbid imagi-
«

nation of the hypochondriac. This also indicates how in

most cases dizziness, dark images before the eyes,
|

and numerous other head affections are produced.

There is a form of headache which seems to depend

on indigestion, since it is attended by the same kind of

stomach derangement as that described, in which the

connection between cause and effect is not always easy

to trace. Like the other, too, it is often called bilious

headache, because bile makes its appearance, as already

explained, in the vomited matters. People otherwise

quite healthy are not unfrequently the subjects of it.

It is sometimes strangely periodic in its attacks. A

person will tell you, “
I cannot keep such and such an

engagement, because I shall have my headache on that
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,lay,” yet the interval between the attacks may vary

:rom one to several weeks. This may happen too when

great care is taken in diet as well as in other respects.

Yet indications are seldom wanting that the natural

functions of digestion are previously disordered. This

headache is usually preceded by constipation of the

bowels, and a timely purgative will in many instances

for the present ward off an attack. It seems, in fact,

as if the unaided bodily machine was unable to keep

going without derangement beyond a limited time. In

most instances it is a very refractory disorder, and

many of those who have been subject to it for a long

period resign themselves to their fate; they simply

seek for some alleviation by remaining in bed in a

darkened room on the day during which generally the

attack lasts.

Nervous headache is the kind to which persons of the

nervous temperament are particularly subject. The out-

ward characteristics of this temperament are not diffi-

cult to define. The form may be rounded, but is not

muscular, the features are refined and impressionable, the

spirits easily elevated and as easily depressed. There is

great susceptibility both of body and mind, and yet both

may be surprisingly equal to a great emergency. Hence it

is that the softer sex is especially liable to nervous head-

aches, and the peculiar functions of the female organi-
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zation increase this tendency throughout a great part of

life. The consequence of all this is, that women suffer

from headache much more frequently than men.

Like sick headache, nervous headache varies in

severity. At times the whole mass of the brain seems

invaded by throbbing pain, while at others the pain is
’

much less acute and quite local. It more frequently

attacks the upper and back parts of the head than sick

headache. A great many physical causes will induce

ifc, and few are more likely to do so than bad ventilation. I

It is this which makes going to a theatre with many per-
i

sons equivalent to going to get a headache. The con-

tamination of the atmosphere caused by its having been

breathed and rebreathed by a large number of people,

is partly the cause, and in addition the great number of

gaslights unduly consumes the oxygen of the air, •

while the products of the gaseous combustion are

poisonous. This is so sensibly felt by many persons

that headache is sure to come on if they remain even for

a short time in any gas-lighted room.

Particular states of the atmosphere at large are also

very productive of headache. Many are affected when

ifc is damp and foggy, others when it is dry and search-

ing. The east wind is in this way an enemy to some.

The climate of certain localities makes a great difference.

We have known instances in which the comparatively
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bracing air of Brighton could not be endured on ac-

count of lieadaclie. The more relaxing atmosphere of

South Devonshire is equally injurious to others. The

electrical state of the air has also a powerful effect.

Some persons get headache at the approach of a

thunderstorm, which, although they may be in bed at

the time, they can foretell by this means alone.

The foregoing may be regarded as causes which in

various ways disturb without exhausting the nervous

power; but there is another set of potent causes

which exhaust as well as disturb it—excitement, even

of a pleasurable kind, in very susceptible persons
;
de-

pression caused by grief, anxiety, or disappointment,

night-watching, over-fatigue, long-fasting, and cold feet,

are all well-known causes of headache.

As may be supposed, the causes which produce sick

or bilious headache may be combined with those of

nervous headache. The complication in such cases

renders the disorder more intractable.

Hysteria is the cause of a singular form of headache.

Spasmodic pain is first experienced in the abdomen,

from which it extends to the throat and head.

Sometimes the headache occupies a mere spot in some

part of the head, and the pain is then very intense. It

was from these circumstances that it was termed

clavus, or the nail, by the old writers. By this is
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intended to be expressed that the pain is like that

which might be caused by a nail driven into the head.

The suddenness of the attack is in these cases re-

markable, and it subsides, usually after eructation of

gas from the stomach, with equal abruptness.

Allied to nervous headache is that caused by resi-

dence in a malarious country. It is, in fact, one of

the phenomena of ague, but the true ague fit may be

entirely wanting. This headache is generally periodic,

and attacks one side only of the head. Megrims is

the popular name for a kind of headache to which

women are more especially liable, and which, although

intermittent, and often observing regular intervals, is

caused by some kind of nervous exhaustion such as

has been already described.

Headache from fulness of blood in the head affects

those especially who are of the sanguine temperament

and plethoric habit. Such persons are of stout build,

they have red faces and short necks, and although

commonly regarded as “pictures of health,” too often

present a deceptive appearance.

Nature has taken great pains to prevent congestion,

that is, an undue accumulation of blood within the

skull. But on this subject it would be out of place

here to enter into details. It will suffice to say that

the proper action of the brain depends on a properly
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regulated supply of blood. Now, a disturbance of the

balance occurs from two causes—either there is too

much blood in the entire system, as sometimes happens

in plethoric individuals, or else there is relatively too

much blood in the head. Both conditions may give

rise to headache, but the last is that which is far more

common, and therefore concerns us most.

Many causes induce a determination of blood to the

head in those predisposed to it. Violent passions and

emotions of the mind, intemperance, heated rooms,

long continuance ,of the stooping posture, etc., are

amongst the number. But no cause is more pro-

ductive of it than direct over-stimulation of the brain.

Every literary man knows that if he works beyond a

certain point, his head becomes hot and throbbing,

his thoughts dull and confused, and if he still persist

in his labours, headache is sure to follow. Now these

results, it will be found, do not depend so much on

the time during which the attention is occupied in a

given direction, as upon the amount of work imposed

upon the brain. Four hours' continuous reading will

not have the same effect as if the same time had been

devoted to original composition. Blood is the proper

stimulus of the brain
;

and when it is in an active

state, and thoughts are being elaborated, it contains

more blood than when in the comparatively passive

VOL. II. E
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condition of comprehending the thoughts evolved by

the brains of others. The immediate cause of sleep,

which, when sound, implies total inaction of the brain,

is that the brain becomes comparatively bloodless ;
when,

on the other hand, the brain is most active, it contains

most blood. Here, then, is a matter for the serious

consideration of all who live by their brains. The

delicate organ gives a timely warning of overwork in

the headache which it causes. And if the brain be

habitually ill-treated in spite of warnings, there is

great danger of the congestion becoming permanent

and the headache chronic.

Rheumatic headache differs from the other kinds

described, in its cause, its nature, and in the parts

affected. It always proceeds from exposure of the

head to cold; the pain is dull and heav}7-

,
and is al-

ways worst at night. It affects both the front and

the back of the head, and is apt to shift about. It is

seated in the muscles of the head, and affects especially

their tendinous structures, and the painful parts are

very tender on pressure. But there is neither heat

nor throbbing ;
on the contrary, it is often accompanied

by a sensation of cold. This form of headache belongs

to the rheumatic constitution, and usually attends those

who have suffered from rheumatism in other parts of

the body.
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As for tlie more inveterate and fortunately more

rare forms of- lieadache
,
dependent on organic disease

of the brain, we do not at present take them into

account.

It will be well to say a few words in conclusion, as

to the prevention of, and the simpler remedies for,

headaches. In every case, however, in which the attack

is violent and repeated, skilled advice should be sought.

We have already said that headaches are symptomatic,

and no time should be lost in ascertaining the real

seat of disease.

As for headaches dependent on indigestion, we may

once more say, that attention to diet is of the greatest

importance. Nothing will compensate for the want of

this : but in addition, fresh air and exercise, and the

avoidance of everything which interferes with health

and therefore with digestion, are indispensable. The

same observations apply to the treatment of nervous

headaches. Whatever tends to keep the general health

at the highest possible point, will, in the same pro-

portion, diminish the headache. Coldness of the feet

should always be guarded against. A nervous head-

ache is sometimes removed by keeping the feet for

some minutes in water as warm as can possibly be

borne. In other cases a good cup of tea is very useful.

Tea, however, being a nerve stimulant, the repeated
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use of which, is followed by nervous depression, should

not be used too freely, because it tends to perpetuate

the very disorder which it is employed to relieve.

Twenty drops of sal volatile in a little water are not

injurious, and are frequently very efficacious. In cases

of headache from immediate exhaustion or fatigue, nu-

tritious food and wine are the best remedies. Some of

the headaches caused by too much blood in the brain

are those which more particularly concern the medical

practitioner. As for such as are due to over mental

exertion, the remedy is in every one’s own power. Let

it be remembered that while the brain tires just as do

the arms and legs, over-exercise of the brain, for reasons

previously given, is much more injurious than over-

exercise of the muscles.

For rheumatic headache the best domestic remedy

is warmth, and this the patient instinctively seeks.

This, when the pain is severe, may be advantageously

supplemented by a mustard poultice applied as near

the affected part as the hair will permit.



IV.

SLEEP.

Sleep is as necessary to existence as food, and yet

sleep is in fact a partial suspension of some of tlie

functions of life itself. All these functions are per-

formed with intermissions. Best is in some way or

other provided in every instance. Respiration and the

circulation of the blood never cease for a single mi-

nute from birth until they are still in death. Notwith-

standing this, the heart reposes during about one-

fourth of life, and the lungs are inactive during about

one-third of the same time. In the case of the heart,

this is effected by an interval of rest which occurs

between each combined act of contraction and expan-

pansion, and the beginning of a fresh act; and in

that of the lungs, by a period of repose between each

expiration and the succeeding inspiration. The sto-

mach, the liver, and the various other glands have also

their times of rest.

“ Blessings on him, -” says Sancho Panza, “ who in-

vented sleep/'’ This is a sentiment in which all the

world will agree. Sleep is, indeed, as much the true
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remedy for the troubles and worries of the mind, as

it is for the fatigues of the body. In every one’s life

there are occasions when the gloom of the present is

only exceeded by the darkness of the future. If

there were no such thing as sleep, a man would suc-

cumb either mentally or bodily
;

he would die of ex-

hausted nervous power, or if it were possible for him

to live, would become a maniac.

After some hours of the deepest mental distress,

relief is usually brought by sleep, and the sufferer

feels his exhausted powers revive. He wakes with the

memory of his troubles still present to his mind, but

also feeling that he is better prepared to face them.

The keenness by which they wound him is somewhat

blunted ; and this gradual process of blunting- is

nightly repeated. Thus, by causing intermission in

our troubles, it is that “ tired nature’s sweet restorer”

reanimates our drooping spirit.

The immediate cause of sleep—that is, the mechan-

ism in the body by which it is produced—was until
i

recently quite misunderstood. It was formerly sup-

posed that pressure on the brain afforded the explan-

ation. Most writers on the subject have adopted this

view, and some of the facts by which it is supported

are very striking. Apoplexy is caused either by un-

natural fulness of the vessels in the brain, or by the
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rupture of a vessel wliicli allows the escape of blood,

and in either case pressure on the organ is estab-

lished by one of them. This affection is attended by

drowsiness, or by complete unconsciousness, according

to the degree of pressure thus exerted. From this

fact it has been inferred that sleep is caused by

accumulation of blood in the head ;
and in support

of this view certain other facts have been advanced,

such as, that full-blooded people are usually the best

sleepers, and that the recumbent position which pro-

motes the how of blood to the brain, induces sleep.

In accordance with these views, an ingenious theory

was proposed to account for sleep. The brain is

formed double; that is to say, of two equal portions

or hemispheres, each having the same shape, one of

which is placed at each side of the skull. Imbedded

in each of these hemispheres, there is a cavity called

a ventricle, and in each ventricle lies a peculiar agglo-

meration of flaccid-looking blood-vessels, as seen in

the dead body, called the choroid plexus. Now it was

supposed that when sleep took place, these vessels

became so greatly distended with blood as to fill up

and make pressure upon the sides of the cavities,

and that this pressure continued so long as sleep

continued. Many instances have occurred in which a

portion of the brain has been laid bare by acci-
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dent, or as a curative measure. Iu a case of this

sort it is always found that consciousness can be in-

stantly suppressed by pressure upon the brain. This

was supposed to give strong confirmation to the pres-

sure theory of sleep. But there is a wide difference

between stupor and sleep
;

the one is a result of

diseased action, and it is difficult or impossible to

rouse the person from it, while the other is a natural

state, from which he is easily aroused.

It has now been determined, that so far from con-

taining more blood than usual, the brain during sleep

contains much less blood. We are told on very high

authority, that “ the blood is the life
”

of the body,

and the tendency of modern physiology is to regard

the blood as the origin of all force, and of all the

functions in the system. Now when the circulation

in the brain is diminished, it becomes deprived of the

proper stimulus by which its state of activity is

maintained
;

its vitality, in fact, becomes lowered, and

it sinks into a state of quiescence. It then obtains

rest, which during our waking hours it never has

for a single instant. And it is doubtless during

sleep that the waste the brain has previously under-

gone is repaired, and that the injuries inflicted upon

it by over-exertion are made good. For it must be

borne in mind that every act of life, whether it be
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tlie motion of tlie hand which guides the pen in

writing this sentence, or the action in the brain,

which conceives it, is accompanied by waste.

The proofs that sleep depends on a comparatively

bloodless state of the brain, have been chiefly derived

from experiments on the lower animals. And here

we must at once meet an objection that has been

raised on the score of cruelty, and that such pro-

ceedings are unjustifiable. . First, it must be remem-

bered that the operative portions of all experiments

of the kind are conducted while the animals are

under the influence of chloroform, by the benign

effects of which all pain is annihilated. Secondly,

while we regard with abhorrence the unnecessary

mutilation of any creature, we are as decidedly of

opinion that it is proper and justifiable under certain

circumstances. The close analogy in structure which

exists between man and the lower animals, has, by

means of experiments on the latter, led to a greatly

extended knowledge of the human functions. There

has been so much lately of what we regard as a

mistaken advocacy of the rights of the lower animals

in this matter, that we have been tempted to digress

thus much in order to state plainly our own convic-

tions before the experiments to be now mentioned are
/

brought before the reader.
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Portions of tlie skull have been removed from

living dogs, by experimentalists in this country, in

France, and in America. By this means the brain

has been laid open to accurate observation. It has

been determined that when the dog sleeps the ex-

posed brain collapses, that it sinks within the skull

;

when, on the other hand, the animal is awake, and

especially if excited, the exposed brain swells out,

and sometimes even protrudes beyond the aperture in

the skull.

These observations are supported by what may be

easily verified, but in a less evident degree, in the

human subject. There exists in the infant, for a con-

siderable time after birth, at the top of the head,

where the angles of the separate portions of which

the skull is composed do not meet, a small space as

yet unclosed by bone, and only covered by the pro-

per membranes of the brain and the outside skin.

When the infant is pleasurably excited, or when it

screams from passion or from pain, this part may be

observed to swell out, and when asleep it will be

seen to sink below the level which it assumes in the

tranquil state while he is awake.

From these and other considerations, it is now the

most generally received opinion, that sleep is caused

by a withdrawal of blood from the brain.



SLEEP. 59

It is certain that sleep, or at least an intermittent

cessation of functional activity, is a necessity of life

throughout nature. Every one is familiar with the

mode in which many plants close their flowers at the

approach of night ; and some, as the trefoil, sleep

with their leaflets folded together. But besides such

peculiar instances, there is a great difference between

the functions performed by all plants during the day

and during the night. As for animals, no doubt the

oyster has his doze, and there can be as little doubt

that the warm-blooded whale not only sleeps but

dreams. There is an analogy between the winter

sleep of animals and that of most kinds of plants

which also hybernate, as shown by their leafless and
i

deathlike state. *

In perfect sleep there is no consciousness. It has

been therefore called with truth the image of death.

It is a temporary death, as far as concerns all action

and motion which lie under the power of the will.

But although the brain is at rest, the heart and lungs

continue their tasks, because they are presided over

by a department of the nervous system which acts

independently of the brain. The brain is the seat of

consciousness, and from it all the nerves which

originate and control voluntary motions take their

rise more or less directly.
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Dreams generally occur when sleep is unsound, and

the phenomena give much support to the theory of

Gall, that the brain consists of separate organs.

When, says he, u one organ is active, the dream is

simple : the object of our love is embraced, har-

monious music is heard, we fight our enemies, accord-

ing as one organ or another is performing its

functions.” Dreams are supposed by many to be

excited chiefly by the memory of something which

has occurred a short time previous to falling asleep.

But this is the exception rather than the rule. They

consist more frequently of the revived recollections of

old events, and often of those which seem to have

been quite forgotten. One of the most remarkable

things connected with dreaming is the absence of

judgment. We converse with the dead, and even

though we may know them to be dead, this excites

no surprise. Fear also is generally absent. Another

curious circumstance is that space and time have no

existence in dreams. It has happened to most people

to dream that they passed through some long period

of days or even of years, while they have been only

a short time asleep. But still more curious is the

fact that some sudden impression on the senses—such

as the noise of shutting a door, or the entrance of

light into the room where a person is asleep, and by
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which lie is awakened—is often tlie exciting cause of

an elaborate dream, in wliicli tke noise or the light

is the point upon which all the incidents turn. There

seem, indeed, to be many things connected with our

mental structure which are, as it were, analysed and

dissected for us by the process of dreaming, could

we but interpret them rightly.

A book might be filled with the account of the

so-called prophetic dreams which have been published.

Many otherwise strong-minded persons have been so

struck by a dream of this kind as to give credence

to the connection between it and the event which it

appeared to foreshadow. But it has always seemed

to us that in such cases one consideration has been

entirely overlooked
; it is this : People are constantly

experiencing remarkable coincidences, such as the un-

expected meeting with persons of whom they had

been at the time talking or thinking
; or the coin-

cidence may be of such a nature as to make it im-

portant or valuable in connection with something

about to be done or not to be done. But it never

occurs to them that in such a matter anything super-

natural has supervened. Now, since coincidences are

by no means rare in the waking world, why should

they be regarded a3 rare in connection with the world

of dreams ? Why, in other words, should it be
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thought necessary in the one case to attribute that to

the supernatural, which is accepted as in accordance

with the doctrine of chances in the other case ? Let

it only be considered what thousands of dreams are

nightly experienced, and that out of these thousands a

considerable number have sufficient point to be remem-

bered afterwards. Is it, theu, surprising, considering

what occurs in every-day life, if in a few instances

our dreams seem to be fulfilled ? This without ques-

tion is the true explanation of so-called prophetic

dreams.

Dreaming is not peculiar to man. Horses neigh

in their sleep, and every one is familiar with the

angry growls, as well as the cheerful bark, which

proceed from the sleeping dog. There can be no

doubt that the memory of incidents in dog-life,

such as of the combat or of the chase, are in

such cases present to the animal's consciousness.

Children dream almost from birth, and they suffer

more from frightful dreams than adults do. The

dreams of childhood not unfrequently make impres-

sions upon the mind which endure throughout life.

It has been supposed that our dreams become less

extravagant and inconsistent as we grow older.

This seems true on the whole; but at times the

most extraordinary dreams occur at every period of
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life. Old people seem to dream more than the

middle-aged; but, unlike the young, the aged seldom

speak in their sleep.

Nothing has a greater influence in producing dreams

than indigestion. A late meat supper, taken when the

want of it is not felt, is almost sure to disturb

rest and cause uneasy dreams. It is recorded of the

authoress of the Mysteries of Udolpho,” that she

was in the habit of supping on the most indigestible

things possible, for the purpose of conjuring up horrors,

to be afterwards transferred to her pages. Dryden on

the other hand, is said to have eaten raw flesh with the

view of obtaining splendid visions. As already stated,

external circumstances have much power in modifying

or inducing dreams. Instances are recorded in which

any kind of dream could be procured in the sleepers

by whispering in their ears. An officer, who was the

subject of practical jokes of this kind, has thus been

made to go through the different stages of a duel, and

at last to fire a pistol when placed in his hand, by the

report of which he was wakened. On another occasiou

the same person was in this way led to believe that he

had fallen into the sea, when he immediately moved

his limbs as if to save himself by swimming. He was

then exhorted to dive, in order to escape from a shark,

and in attempting to do so received a severe injury



64 PHYSIOLOGY FOR PRACTICAL USE.

by throwing himself from the bench on which he lay.

At another time, when living in camp, he was made

to believe that he was engaged with the enemy, and

that the man nearest to him had fallen. Upon this

our sleeper exhibited such marks of fear that he rushed

from his bed, and was only roused by falling over the

tent ropes. This gentleman, probably from motives

of convenience, was in the habit of stating that he

never preserved any distinct recollections of his dreams.

Many people answer questions put to them during

sleep, and some awkward disclosures are said to have

been in this way obtained.

Not only was it an ancient belief, but some amongst

the moderns, such as Baxter, supposed that dreams

were caused by the suggestions of demons or spirits

which haunt our atmosphere. They imagined that these

incorporeal beings possessed the power of thus torment-

ing, of amusing, or even forewarning us in our sleep,

according as their intentions towards us were bad or

benevolent. But there is no necessity for any such

supposition. We know that in the waking state

thoughts spring up in the mind without any suggestion

from our senses, and apparently in a spontaneous man-

ner. When, therefore, the brain becomes excited in

sleep, by the aid of memory, images are formed which,

since judgment remains in abeyance, take form and
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action. We have seen, too, that in some cases dreams

may be produced by exciting bodily sensations, and,

in fact, a large class belong to this order. There is a

great tendency to exaggeration in dreaming. If the

bedclothes fall off and the sleeper becomes chilled, he

is apt to dream that he is in some way subjected to

the influence of extreme cold. If, on the contrary, he

is oppressed by too much covering, he may dream he

is sweltering under the rays of a tropical sun. The

smoke of a chimney filling the room may suggest the

conflagration of a city
;

the sound of a flute, an har-

monious concert ; while that of a trumpet may excite

a vivid representation of the last day, the dead rising

from their graves, and marshalled by angels preparatory

to that most awful of all scenes, the Final Judgment.

It is not, then, to be wondered at if the intellectual

faculties sometimes continue active during sleep, and

that the results have been found equal to the mental

power of the dreamer. La Fontaine made admirable

verses in his sleep. Alexander is said to have planned

battles. In the same way mathematicians have solved

problems, and schoolboys have accomplished tasks.

This leads to the consideration of sleep-walking, or

somnambulism. For in some instances, not only have

ental feats been performed during sleep, as the com-

osition of poetry or the solution of a problem, after-

VOL. 11. F
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wards preserved by the waking memory, but the sleeper

has risen from his bed and deliberately written down

his poem or his problem. In this condition not only

are the memory and intellectual powers in an active

state, but the powers of volition are also more or less

active. In addition to this, one or more of the senses

is aroused, while the others remain dormant. If the

sense of sight be alone thus stimulated, the dreamer

may see objects perfectly, and yet be completely in-

sensible to sound
;

or he may see and hear, and be

quite insensible to touch. In the meantime, power, as

regards the exercise of his muscles, may be complete.

Thus he may write down his thoughts, or he may do

his mechanical work, and then return to bed and to

complete unconsciousness. But as in such cases judg-

ment is also in abeyance, his actions may be not only

erratic, but fraught with danger to himself or to others.

He walks safely on the edge of a precipice, or on

the roofs of houses, only because he has no fear. He

sometimes avoids danger, and this has been attributed

to a kind of instinct rather than to reason. But to

us the influence of habit seems enough to account for

all. He will not willingly place his foot where there

is absolutely no foothold, because he has always been

accustomed to this precaution.

Very numerous authentic instances of this affection
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are recorded
;
and it may be well here to draw atten-

tion to the difference between tbe kind of testimony

by wliicb suck facts have been established and that

upon which the occurrence of supernatural dreams

rests. The evidence in case of sleep-walking is objec-

tive—the fact is obvious to others, and is generally

established by many witnesses
;

but in the case of

supernatural dreams, or of apparitions, the evidence is

generally altogether subjective, and dependent upon

the statement of the individual who is the subject of

the phenomena. It has been already pointed out that

coincidence must be taken largely into account, in any

attempt to explain so-called prophetic dreams. But

in case of what may be called the higher manifestations,

in which some extraordinary revelation is said to have

been verified, or some startling vision has been seen,

it is a suspicious circumstance that the accounts are

seldom those which come direct from the person who

has experienced them. Men easily magnify what they

fear, and such narratives never lose by oral transmis-

sion.

But to return to sleep-walking. In 1686, a brother

of Lord Culpepper's was tried at the Old Bailey for

shooting one of the Guards. He pleaded somnambulism,

and nearly fifty witnesses were called to prove the ex-

traordinary things he did in his sleep. Upon this
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evidence lie was acquitted. A lad at Fribourg, who

had been a somnambulist from his infancy, was in the

habit of reading in his sleep; he would also, at the

request of his tutor, find out places on the maps, which

he did more readily than when awake. His eyes were

at such times always open and fixed. In America,

there was the case of a farmer who would rise in his

sleep and thresh out several bushels of corn in the dark,

and also carefully separate the grain from the straw.

A drover was known in the same way to have killed

and quartered a sheep. Dr. Haycock, of Oxford, de-

livered sermons in his sleep
;
nor could he be prevented

even by rough usage. Such a list might easily be

increased
; but a few instances are given to show what

has been accomplished by sleep-walkers.

As might be expected, it is unsafe to try to waken

a somnambulist when discovered in a position of danger

—such as on a window-ledge or on, the roof of a house.

If, as would most probably occur, he did not fall when in

the act of wakening up, he would still run the greatest

risk from an unsteadiness which he had not experienced

while asleep. Cases are also recorded in which the

mere act of rousing the person has been attended by

fatal effects. It is not surprising that a person even of

strong neves should be violently agitated by finding

himself in a position at the moment altogether iuex-
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plicable. In a case of weak nerves, a shock might be

terrific. An instance is related of a lady who was so

persistent a sleep-walker, that her friends were in the

habit of securing the windows and door of her chamber,

to prevent her escape during the night. On one occasion

these precautions were neglected, and she was discovered

in the adjoining garden. She was there awakened by

her friends, but such was the shock which her nervous

system received, that she expired almost instantly.

The affection called nightmare is in certain respects

distinct from ordinary dreaming. While the imagina-

tion and the memory possess full fling, the power of

the will is either absent or greatly impaired. In addi-

tion to this, the function of respiration is much impeded

;

and out of this, in some shape or other, a horrible

association of ideas usually springs. Nightmare, in

fact, furnishes some of the most distressing sensations

that can be experienced. All the store of horrors

which the mind has accumulated or conceived seem

to. come up at its call. From these, whatever is most

disgusting or appalling seems to be selected, and to

be moulded into shape. The sufferer is tortured hy

demons
; he is gored by bulls

; entwined by serpents

;

1

sat upon by some slimy monster ; or drawn by a fiend

to the very edge of a precipice, on which he hangs

only by every effort of his strength. There is often
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a feeling tliat such suffering is inflicted through malice,

and that some malign influence is at work against him,

to which all resistance is vain. A sense of oppression

and want of free action are indeed characteristics of

the affection. If the person thinks he ought to run,

he finds that he can hardly move his legs. If he tries

to escape through some door or aperture, he finds it

too narrow. He fancies himself buried alive, and is

unable to turn in his coffin or to make any noise that

would bring help. If he struggles with some mon-

ster, it is only to exhaust himself to no purpose
;

his

toil is only rewarded by the mocking laugh or the

demoniacal stare of his tormentor.

Such is an imperfect attempt to describe the sensations

caused by nightmare; but most readers will be able

to complete the picture for themselves, in a manner

more forcible than can be expressed in words. Some-

times we pass from a state of perfect sleep into

that of nightmare
;

at other times it comes on when
t

we are between sleeping and waking, or when just

dropping off to sleep. Generally speaking, the sufferer

is roused by the violence of the attack, and it seems

to be thrown off by a great effort of voluntary motion.

He is then apt to rise up in bed, and sometimes cries

aloud for help. As soon, however, as the capacity for

action is brought under the power of the will, the
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attack is at an end. The heart now beats violently,

and a cold skivering sometimes comes on.

Nightmare generally happens to us when lying on

the back, but this is not invariable ;
and it is often

difficult to say whether or not the person has not turned

on his back during the struggle which precedes recovery.

What we have said of delusions about the lapse of time

in reference to dreaming, applies also to nightmare.

It is, therefore, impossible to determine how long an

attack may have lasted. A minute of such misery may

well appear an hour.

Indigestion is unquestionably the chief cause of night-

mare. Any one whose digestion is not the strongest,

may almost infallibly bring it on by taking without

appetite a late heavy supper. An excellent receipt

for it would be a veal pie, in which solid indigestible

meat is combined with pastry. The disorder also

plagues people who are asthmatic.

Various explanations have been offered of the im-

mediate cause of nightmare
; but impeded respiration is

at all events essentially concerned. This may be induced

by flatulence, which causes the distended stomach to

press against the diaphragm, and so interferes with the

free motion of the lungs. But an undigested meal lying

in the stomach may in another way cause disturbance in

the chest. The stomach irritation is then transmitted to



72 PHYSIOLOGY FOR PRACTICAL USE.

the lungs by means of their intimate nervous connection.

The cure of nightmare, unconnected with organic disease,

consists in avoiding suppers, attention to diet in general,

as well as in a sufficiency of fresh air and healthful

exercise.

The approach of sleep is known by a sense .of weari-

ness and muscular fatigue. Attention to what is passing

before the senses flags, and conversation fails to excite it.

All external impressions grow dull, the memory becomes

confused, and questions are replied to incoherently. If

we struggle against the invader and try to read, the lines

seem to run into one another. The head droops at

intervals from momentary unconsciousness, the upper

eyelids close in spite of every effort to prevent them.

If sleep is now encouraged, a brief and not unpleasant

state of Bemi-consciousness steals on, which soon passes

into complete oblivion.

Waking probably depends on the return of blood to

the brain in obedience to the stimulus given by one or

more of the senses, as light, noise, or touch. Habit, too,

has a strong effect
;
and there is no doubt that all these

influences are controlled and directed by the sympathetic

nervous system, by whose ever-watcliful agency the

functions of life are kept in action both during sleep

and when awake.

The proper duration of sleep cannot be absolutely
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fixed; some men require mucli more than others; and

age, the amount of work performed during the day,

whether physical or intellectual, and other circumstances,

regulate the demand. Infants sleep the greater part of

their time. Children require more than adults, and, as a

rule, the middle-aged more than the old. It is no

uncommon thing to see old men pointed out as models

of early rising to their younger friends. This is a mis-

take, for in truth the old get up early because they are

unable to rest in bed. But there are exceptions to this.

Old Parr slumbered away much of his later life ; and De

Moivre, when past eighty years of age, slept twenty out

of the twenty-four hours. It has also been observed

that in the dotage of old age, as if to complete the

parallel between the first and second childhood, sleep

again predominates. Sleep in the aged is very apt to

occur after meals.

As a rule it would seem that the larger the brain of

any animal is in proportion to its body, the more sleep it

requires. Birds, which have small brains, sleep little

;

dogs, whose brains are much larger, sleep a great deal.

But monkeys sleep little, although their brains are not

small.

Perhaps no better division of time can be made than

that of Alfred the Great. He assigned eight out of the

twenty-four hours to work, eight to amusement, and
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eight to sleep. The demands of modern life in most

instances sadly disturb such a relation between work and

play; but the period he assigned for sleep seems to

accord with general experience. Less than eight hours’

sleep is insufficient for most men and women when in

health, and more is unnecessary or even injurious. In

this matter, too, there are exceptions. Jeremy Taylor

trained himself to exist on three hours’ sleep out of the

twenty-four. Frederick the Great and John Hunter

slept only four or five hours in the same time. Wesley

lays down the proper duration of sleep at six hours,

and Lord Coke at seven.

Many instances in which sleep has been greatly pro-

longed beyond the average duration are also on record.

Boerhaave mentions the case of a physician who con-

ceived the idea that sleep was the natural state of man,

and he slept eighteen hours out of the twenty-four.

But he soon slept himself out of the world, as he died of

apoplexy induced by his indolence. Elizabeth Perkins

fell into a deep sleep, from which nothing could rouse

her, and remained in that state between eleven and

twelve days. A man who lived near Bath is said to

have at one time slept for a month. There is little

doubt that in many of these cases the brain was diseased.

Narcotics sometimes cause sleep to be much more pro-

tracted than was expected. Notwithstanding numerous
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exceptions, it seems that average people require to spend

about one-tbird of life in sleep.

The hour of going to bed must of course depend on

the habits of the individual. Persons who get up early

must go to bed early, and vice versa. Much has been

written in praise of early rising, and with some truth.

There is an undoubted relation between sleep and night,

when, with few exceptions, all animated nature reposes.

It is also a good, though not an indispensable, rule of

health to retire to rest early; the real point being to

obtain sooner or later the requisite eight hours -
’ sleep.

No greater domestic improvement has been effected

than the substitution of hair mattresses for feather-beds.

Perspiration is more active during sleep than when we

are awake, and it is unduly encouraged by the sinking of

the body in a soft bed, which also enervates the entire

system.

The open state of the pores of the skin makes sleeping

in the open air hazardous. But the belief that the moon-

beams exercise a peculiarly noxious influence on a sleeper

who is exposed to them is unfounded. Most people

sleep best on the right side
; the chief reason of this is

that the heart lies towards the left side. When, there-

fore, a person lies on the right side, greater freedom is

given to its motions. In many countries it is the habit

to sleep on hard boards, and the ancient Egyptians slept
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with the head supported on an iron bar bent to its shape.

This one thing only seems to belong to all times and to

all countries, that when possible people always sleep

lying down. But in cases of great fatigue, neither this,

nor even a state of rest, is indispensable. People have

often slept while riding on horseback. In the retreat of

Sir John Moore during the Peninsular War, many of the

soldiers were found to be fast asleep while they were

marching. It is indeed astonishing how well sleep can

be indulged in under difficulties. Men worn out by

fatigue and loss of rest at the siege of Sebastopol, slept

soundly in the batteries during a bombardment. Coy

and fugitive when sought after, sleep unsought is often

an irresistible influence.

A high temperature strongly induces sleep. In some

warm climates the siesta, or midday sleep, is an estab-

lished usage. Sleep from heat is preceded by great

lassitude and indisjDOsition to exertion of either body or

mind. If a person gives way to it, he drops into slum-

ber quite suddenly, but it is not attended by the refresh-

ing effects of ordinary sleep. He is apt to awake

feverish and thirsty, and with a dulness and confusion

of thought which last for some time.

A moderate degree of cold prevents sleep, while

excessive cold has not unfrequently been the cause of

apparent sleep ending in death. In some cases the
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drowsy tendency from cold is so irresistible, tliat it is

indulged in with the full consequences before the mind.

Travellers in the Rocky Mountains are sometimes over-

taken by storms far from shelter, and exposed to a very

low temperature while crossing this bleak and elevated

range. In such a situation to sleep is to die. A
remarkable instance of this kind is related in Captain

Cook’s Voyages.

Mr. Banks and Dr. Solander had ascended a mountain

in the island of Terra del Fuego. Here they became

exposed to an extremely low temperature, and Dr.

Solander, knowing the risk of delay, did all in his power

to keep the party in motion. “ Whoever sits down,”

said he, “will sleep, and whoever sleeps, will wake no

more.” Notwithstanding this, the Doctor was himself

the first to give way to the temptation, against which he

had so forcibly warned his companions. He threw him-

self down upon the snow with which the ground was

covered, and it was with the greatest difficulty that

Mr. Banks could keep his friend from sleeping. One of

the black servants now began to give way. Others of

the party were then sent forward to have a fire lighted

at the first convenient place, while Mr. Banks remained

behind with Dr. Solander and the servant. Partly by

persuasion and partly by force, they were got through the

greater part of a swamp difficult to pass, when both



73 PHYSIOLOGY FOR PRACTICAL USE.

declared tliat they would not proceed. The black man

was now told that he would be frozen to death, and

he replied that he wished only to be allowed to lie down

and die. Dr. Solander said he was willing to go on, but

that he must first sleep. As their companions were

unable to carry them, they were now permitted to sit

down, and both sank almost immediately into a profound

sleep. Soon afterwards the news was brought that the

fire had been lighted about a quarter of a mile farther on.

They were now so fortunate as to awake Dr. Solander.

But notwithstanding that he had not slept more than five

minutes, his limbs were almost powerless, and his feet

had so shrunk that the shoes fell from his feet. He

completed the short journey to the fire with great diffi-

culty, and only by the assistance of his party. But

their efforts to save the black servant were unsuc-

cessful.

It may strike the reader as strange that such opposite

conditions as great heat and great cold should equally be

the cause of sleep, while a moderate degree of cold keeps

a person awake. As for the last, it seems to act simply

as an uneasy sensation would do in preventing sleep.

Extreme cold causes the blood to accumulate in the

internal organs, including the brain, because it is driven

from the surface by contraction of the superficial blood-

vessels. The result of this is stupor, and not sleep,
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which we have called it only for convenience,, and

because it has been generally regarded as true sleep.

The effect of great heat, on the contrary, is to increase

the amount of blood circulating in the superficial parts

and in the extremities of the body. This causes a

lessened flow of blood through the brain, followed by

sleep.

Such is a sketch of one of the most remarkable

phenomena of our being. Although modern research

has divested sleep of much of its mystery, there is still

much to be learned; but, judging from wha.t has been

already achieved, we may expect with confidence still

greater results.
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SLEEPLESSNESS.

In the preceding chapter, we gave an account of the

phenomena of sleep, deduced from the labours of many

observers.

So far as has been ascertained, a lessened flow of

blood through the brain is the cause of that total

obliteration of consciousness and of all voluntary

motion known to us as perfect sleep. It is necessary

to bear this in mind, in order to comprehend what

we have now to say about sleeplessness.

When the brain is most in action, it attracts to itself

most blood. Every one who has spent many consecutive

hours in literary composition, or in abstruse calculation,

will be able to recall the sensation of fulness and of

throbbing in the head, and, if the work be still per-

sisted in, the headache which such close application

sometimes induces. From these considerations it is

not difficult to form a theory of the cause of wakeful-

ness, which facts as well as analogy show to be true.

Provided that circumstances are favourable, sleep comes

on when that power of the brain through which the
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mind and the senses act requires to be renovated. It

is usually requisite that the body be placed in an

easy position, and that access of light and of sound

be prevented. As we have previously pointed out, the

power of the brain to sustain itself in action may be

exhausted more rapidly than ordinary by fatigue, by

heat, and by other causes. Habit also, by which all

the functions of the body are greatly influenced, has

much to do with sleep.

The simplest form of wakefulness, then, is that which

occurs from a violation of one or more of the con-

ditions appropriate to sleep. Thus a bright light in

the room, an unaccustomed noise, or an uncomfortable

bed, suffice to keep most persons awake. An excess

in the very causes which induce sleep also commonly

prevents it. Over-fatigue is usually followed by vigil-

ance, and such is the effect of habit, that some persons

are unable to sleep if they remain long out of bed

beyond their usual time of retiring to rest
; or, on

the other hand, if they go to bed unusually early.

When the brain has been once stimulated to activity,

it requires some time before the circulation of blood

through it regains the balance which is maintained in

the waking state. When this balance is regained,

most persons easily fall asleep if other circumstances

are favourable. Many people indeed possess the

VOL. II. G
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faculty of sleeping at will, by merely closing the eyes

and otherwise shutting out external impressions. A

great many persons, on the other hand, and par-

ticularly those of nervous temperament, sleep with

difficulty, and some may be said to obtain repose only

by stratagem.

Any intellectual effort immediately before retiring

to rest is sure to be followed in such persons by a

restless night. If, for example, a game of chess has

been played, the various moves and positions on the

board are long vividly present before the mind. This

kind of misfortune is only to be averted by avoiding

the causes which induce it. If, on the contrary, the
'

circulation in the brain is habitually kept at an un-

natural tension, the difficulty with which it returns to

the state necessary for sleep is nightly increased.

Many articles cause wakefulness when taken inter-

nally. Of these, tea and coffee are the most familiar.

Every one knows that either, but especially tea, when

taken too strong, prevents sleep. Opium, belladonna,

or Indian hemp, in small doses, produce the same

effect. There are good reasons for believing that all

these drugs act alike, in at least one respect, namely,

by increasing the circulation of blood in the brain.

This is attended by increased activity and power of

thought. Each of these substances has also a specific
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action of its own. There is a difference between the

stimulation caused by tea and that from coffee. The

pleasurable sensations and the reverie caused by opium

are peculiar to the drug. Indian hemp or hashish,

which is its Eastern name, if taken beyond a certain

extent produces a succession of mental images and

pleasing hallucinations, the nature of which would of

itself require a long chapter to describe. It is re-

markable, too, that although all these articles may

produce wakefulness, this in some cases depends on

the dose in which the particular drug is taken. Opium

in sufficiently large doses produces sleep, but tea

taken in large quantity is not accompanied by this

effect.

Nothing banishes sleep more effectually than pain.

Patients suffering from neuralgia have been almost

sleepless for months. But no amount of pain can

altogether do away with sleep, nor will mental de-

pression or fear prevent repose when exhaustion

ensues. Wretches are said to have slept while under-

going the punishment of the rack, and culprits usually

sleep soundly on the night preceding their execution.

Cold, when not excessive, dispels sleep, because of

the discomfort it induces, and probably also on ac-

count of the derangement of circulation which it pro-

duces. Coldness of the feet is a very common source
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of wakefulness. A sensation of dry burning beat in

tbe soles of tbe feet and palms of tbe bands,, to wliicb

some people are liable, and wbicli also accompanies

certain diseases, is another cause of sleeplessness.

Sponging tbe parts with vinegar and water relieves

this affection.

All mental emotions are unfavourable to repose.

The merchant who has been fortunate in some daring

speculation cannot sleep if he dwells upon his suc-

cesses after retiring to rest. Another who has met

with reverses will be sleepless from sorrow if, as too

often happens, his losses intrude upon his thoughts

during the night. But it must be admitted that, as

a sleep-dispeller, joy is far inferior to grief. The

memory of what we achieve or of what we gain is

never so persistently active as the memory of what

we lose. The recollection of the one soon dims

through repetition, while that of Ihe other long pre-

serves its force.

Another great enemy to repose is an over-active

imagination. A man whose thoughts run riot, so that

with closed eyes he mentally sees pictures pass in

rapid succession, like a vast panorama, will never

sleep as long as this state of things continues. One

• great essential for sleep, as we shall afterwards see, is

simplicity of mental action.
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Indigestion is a very common cause of wakefulness.

Anything which acts as an irritant to the stomach is

apt to irritate the brain by means of the close union

which exists between these organs through the medium

of nerves.

On the other hand, that kind of exhaustion which

occurs from want of food frequently prevents sleep.

When a person accustomed to dine late happens to

dine early, and goes to bed without any substantial

refreshment, he is very liable to find himself utterly

sleepless. It may be that no actual hunger is ex-

perienced. It is rather an indefinable sensation of

sinking in the region of the stomach which gives no

distinct indication of the want of food. This kind of

sleeplessness is apt to be very persistent, because the

exhaustion increases in proportion to the time during

which the person remains awake. In such a condition

a sandwich and a glass of wine or pale ale act better

and more speedily than an opiate. No sooner has

food been taken, than a glow of comfort and a ten-

dency to repose succeed, and the person soon falls

into refreshing sleep. It is not difficult to comprehend

how this occurs : the brain in its previously vigilant

state was too full of blood, by which its unnatural

activity was sustained. When food is taken into the

stomach the process of digestion is excited, and the



86 PHYSIOLOGY FOR PRACTICAL USE.

superabundant blood is, by this means, diverted from

the bead to the abdominal organs.

Another cause of sleeplessness, little recognised, is

taking stimulating drinks. It is certain that in a

great number of instances stimulants do not agree

with the system, and that many people would sleep

muck better if they abstained from them altogether.

Those who indulge freely at night are apt to awake

very early in the morning and remain long sleepless.

This is by no means inconsistent with the fact that a

certain dose of brandy and water, or its equivalent, is

considered by some persons indispensable to repose.

Anything to which the system has become habituated

from constant repetition grows into a necessity. In

the present case an unnatural want is established,

which, if not attended to, is a cause of discomfort

and consequent loss of sleep.

The effects of protracted wakefulness sooner or

later show themselves in the strongest constitution.

The person becomes gloomy, irritable, and peevish.

The memory is defective, and the thoughts confused.

Perhaps the most terrible punishment which Chinese

ingenuity has devised, is prolonged loss of rest. In

some instances it leads the way to, and even seems

to be the cause of, insanity. Some of the greatest

intellects have suffered from privation of sleep

:
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Newton’s mind was impaired by it in liis later years

;

Southey’s insanity was preceded by it. The more

gifted and cultivated the mind of an individual is,

the more liable he will be to wakefulness. The un-

tutored sons of bodily toil have but few vigils, and

amongst all the animals sleeplessness without external

cause probably belongs to man alone. The lower

animals are soon affected by loss of sleep. In Ceylon,

wild elephants are kept constantly awake until they

become tame; by this means the spirit of the most

refractory is soon subdued.

In order to promote sleep in cases where it is

wanting, it is of course in the first place necessary

to remove every exciting cause of wakefulness. It is

generally essential to give up the use of tea and coffee,

and, as has been said, it is sometimes necessary to

leave off stimulants. The person should take care

that he does not go to bed either with cold feet, or

with a stomach that has been either long empty or

scarcely filled.

Many devices for inducing somnolence have been

practised with more or less success
; one of these is

combing the hair, which has a very soothing effect on

some persons. Another is to have the feet gently

shampooed. Walking about the bed-room in one’s

night-dress, so as to get what Dr. Franklin called an
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air bath, is a good plan, and the cold-water bath just

before retiring to rest, by virtue of its stimulating

action, is often successful. In more refractory cases

the warm bath may be tried—it acts by withdrawing

the blood from the brain. On the same principle, the

upright position, by favouring the return of blood

from the head, is sometimes useful. It is, indeed, no

uncommon thing to meet people who sleep with great

facility when sitting in a chair or in a carriage, but

who sleep with difficulty when lying down in bed.

The best bed to sleep upon is a hair mattress, and

the worst of all is that made of feathers. Many

people are so susceptible that they are unable to

sleep in a strange bed. A pillow filled with hops,

the emanations from which are narcotic, has been

sometimes used with success to induce sleep.

People as a rule go to sleep most easily when lying

on the right side. Proper ventilation of the bed-room

is indispensable for sound sleep and for health.

Sufficient out-door exercise should in every instance

be taken, and those who are strong enough should

carry it to a sense of fatigue. In the Satires of

Horace, to swim three times across the Tiber is re-

commended as a means of procuring deep repose.

In a state of health, when the balance between mind

and body is properly maintained, sleep will naturally
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follow either mental, or bodily fatigue. This balance

is often sadly disturbed because the besetting evil of

our generation is over-stimulation of certain tendencies.

Nothing is more important in order to secure sleep^

than to diminish the intensity of thought. Under

favourable circumstances this can generally be effected

by the will. In other instances, however, the more

the will is exercised against them, the more attention

is given to the truant thoughts. At length the will,

borne down by the torrent of ideas, gives way alto-

gether, and protracted sleeplessness results. It is

hardly necessary to repeat here that such an active

state of brain implies that the circulation through it

is active, and that it is the opposite of this condition

which prevails in sleep.

One of the most effectual modes of counteracting
#

this state of things is to force upon the attention some

monotonous train of thought, and to tire the brain by

its constant repetition. Reading a dull book some-

times answers. Repeating short verses over and over,

or counting backwards, is often successful. Monoto-

nous sounds act in this way. Boerhaave ordered for

a sleepless patient that water should be so arranged

as to drop constantly on a metal pan. The murmur

of a flowing stream is for the same reason soporific.

The whole chance of success lies in compelling the
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mind by a strong effort of the will to give np the

train of ideas by which it has been occupied, and to

take up the less interesting and more simple ideas or

perceptions presented to it.

Many years ago a curious plan for procuring sleep

by this means was announced as a great discovery by

a Mr. Gardner. As this plan made some noise at the

time, and was reported to have seldom or never failed,

we shall give a full description of it. Testimonials of

the efficacy of his method were published by Mr.

Gardner from his Royal Highness the late Prince

Albert, Sir F. Buxton, Bart., Sir W. Cockburn, Mr.

Sheridan Knowles, and other men of eminence. It

may be, then, that some readers may owe us a deep

debt of gratitude for placing the priceless blessing of

sleep within their reach upon such easy terms.

Let us suppose, then, a person to be in a particu-

larly wakeful state, and that he has tossed and tumbled

about into the small hours of the morning without

any feeling of somnolence. If he should now desire deep

repose, the following proceedings must be adopted.

He is to lie on his right side, with his head com-

fortably placed on the pillow, having the neck straight,

so that respiration may be unimpeded. Let him then

close his lips slightly, and take a rather fall inspi-

ration, breathing through the nostrils as much as
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possible. This last, however, is not absolutely neces-

sary, and some persons breathe habitually by the

month. Having taken the full inspiration, the lungs

are to be left to their own action, that is, expiration

is not to be interfered with. Attention must now be

fixed upon the respiration. The person must imagine

that he sees the breath passing from his nostrils in

a continuous stream, and at the instant that he brings

his mind to conceive this apart from all other ideas,

consciousness leaves him, and he falls asleep.

Sometimes it happens that the method does not at

once succeed. It should then be persevered in. Let

the person take in thirty or forty full inspirations,

and proceed as before; but he must by no means

attempt to count the respiratory acts, for if he does

the mere counting will keep him awake. Even though

he may not now succeed in procuring very sound

sleep, he will at least fall into a state of pleasant

repose.

Such is the account, somewhat abridged, of this

much vaunted “art of procuring sound and refreshing

sleep at will,” given by Mr. Binns in his “ Anatomy

of Sleep.” He, it seems, purchased the secret from

Mr. Gardner, and hints at his generosity in having

made it public gratis. It is founded on the principle

that monotony, or the influence on the mind of a single
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idea, as we have already shown, induces slumber. The

inventor had for years suffered great agony, with con-

sequent sleeplessness, from an injury to his spine. In

this sad condition, opium and other sedatives were

found rather to increase than to allay his sufferings.

He was a contemplative man, and at length discovered

the secret of “ subduing sleeplessness and commanding

repose by a simple effort of volition.’'

The plan is at all events safe, and easy of appli-

cation
;
and any wakeful reader can test it for himself.

In many severe cases of sleeplessness, opium and

other narcotics are of great use, not only by procuring

forced repose, but by breaking through the habit of

not sleeping, into which the system had fallen. The

administration of such potent remedies, however, re-

quires the skill and the supervision of a medical

attendant.



VI.

VENTILATION.

It argues a serious defect in our present system of

education, that it should be necessary to explain the

reasons why ventilation is essential to health. Such an

explanation would be altogether out of place if people

in general possessed even an elementary knowledge of

the laws of life; in other words, of the conditions

upon which health and life itself can be preserved.

Every one knows that fishes cannot live out of water,

while land animals, for whose existence air is neces-

sary, speedily perish if immersed in water. But if the

explanation of these simple facts be asked, we believe

we are not wrong in saying that the majority of persons

would be unable to reply. Let it be remembered, then,

that both fish and men, when they change places with

each other, as regards the element in which they live,

die from the same cause. That cause is the want of

oxygen, the universal and indispensable agent of animal

life. The fish dies in air because its breathing organs,

or gills, are only adapted for purifying its blood with

the oxygen with which water is saturated. Boil the
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water, and thus expel from it a great part of its oxygen,

and, when cooled down to its ordinary temperature, place

the fish in this water, and death speedily follows. A
man, on the other hand, dies in water, because his

lungs are adapted only for extracting oxygen contained

in air.

The atmosphere which surrounds the earth, forming

a gaseous envelope of the thickness of about forty

miles, has a definite and very uniform composition.

Every hundred parts of it consist of 21 volumes of

oxygen and 79 volumes of nitrogen; or, if we esti-

mate its composition by weight, of 23 parts of oxygen

and 77 of nitrogen. Practically, we may say that a fifth

part of the atmosphere consists of oxygen. It also con-

tains about one part in 10,000 of carbonic acid; a gas

which, except it be highly diluted, is destructive to

animal life.

Oxygen is, as has been said, a necessity of life, and

the pure gas will sustain life for a short time; but it

is of too stimulating a nature to do this long. Nitro-

gen, on the other hand, cannot sustain life at all : it

would be deadly from its negative qualities, because it

cannot, like oxygen, effect indispensable changes in

blood. It seems that the use of nitrogen in respira-

tion is merely to dilute the oxygen, so as to render

it capable of being respired.
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Carbonic acid gas is about one-balf heavier than com-

mon air, and owing to this circumstance it is possible

to pour it as one would a liquid from one vessel into

another. From the same cause it forms a layer at the

bottom of wells or even in a more open situation, as in

the case of the celebrated Grotto del Cano near Naples,

where it emanates from the earth. Every now and

then we hear of sad accidents occurring to miners and

others who place themselves in situations where they

inhale this gas. The result is stupor, followed by loss

of consciousness, and unless help is speedily given, by

death

.

This is the subtle enemy we have constantly to deal

with in our houses, and against which we should be

constantly on our guard. It is given off by animals in

considerable quantities in the process of respiration,

especially when they are in a state of exertion. A
man produces about one-third less carbonic acid when

sleeping than when awake.

Some persons are much more susceptible of the effects

of carbonic acid than others; but, as a general rule,

whenever the proportion which exists naturally in the

atmosphere is slightly exceeded, bad results begin to

be felt. A sense of oppression, languor, headache, and

other nervous symptoms are produced. Nor are the

evil effects of rebreathed air merely transient. No



96 PHYSIOLOGY FOR PRACTICAL USE.

cause tends more to excite into action a latent ten-

dency to pulmonary consumption, if it does not really

produce the disease, than the air of unventilated bed-

rooms. Air containing one per cent, of carbonic acid

is highly injurious, but even half that quantity cannot

be long breathed with impunity. Eespiration can be

continued only with difficulty in an atmosphere con-

taining five per cent, of the gas, while thirty per cent,

speedily destroys life.

Besides carbonic acid, the atmosphere contains in

much more minute quantities another still more deadly

compound, carbonic oxide. This gas is chiefly produced

in our houses from the imperfect combustion of carbon

in fuel. Carbonic acid, on the other hand, is given off

when the combustion is more complete. Warming by

artificial heat is also another great source of this last

gas. The method of heating apartments so that the

escape of the gases produced by combustion has to be

perfectly effected, is a most important study. The

combustion of some kinds of fuel is accompanied by

the evolution of so much carbonic acid, that if ventila-

tion be very defective, immediately fatal consequences

may ensue. Every one has heard of deaths ocurring

from burning charcoal in unventilated rooms, tents, or

cabins of ships.

Other gases more or less contaminate the atmosphere
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)f houses. Sulphuretted and carburetted hydrogen,

itc., emanate from sewers, and are most injurious to

lealth. It seems to be impossible, even with the most

perfect system of sewage, altogether to prevent the

escape of these gases.

Another reason for the necessity of ventilation is,

;hat respired air is always charged with vapour; we

see the vapour out of doors when in cold weather made

risible by condensation. About six grains of water

ire given off by the lungs per minute. This in the

?orm of vapour, mixed with rarefied air from the lungs,

iscends, because the combination is lighter than com-

mon air. It shows that in all methods of ventilation

means should be employed to remove the upper strata

ef air; for although carbonic acid is heavier than the

atmosphere, it also is carried up with the respired air.

Phis happens, not only because the breath is warm,

but also because the proportion of oxygen, which is

is heavier than nitrogen, is lessened by respiration.

Amongst the innumerable laws which go to make

up the perfect code of Nature, there is one which

is expressed in the mixture of gases with each other.

By the law of the diffusion of gases, carbonic acid,

which escapes into the atmosphere, although much

heavier, soon becomes so diffused that the open air

always preserves sufficient purity for the purposes of

VOL. II. H
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respiration. But notwithstanding the great bulk of

the atmosphere, it is plain that in the course of ages

its relative proportion of carbonic acid would be in-

creased by the perpetual respiration of the animal tubes.

Here, however, again a beneficent provision is obvious.

It is the function of the plant to absorb carbonic

acid and to give out oxygen. Thus, by means of the

enormous mass of vegetation with which the land is

clothed, the purity of the atmosphere is sustained.

That water is purified on precisely the same principles

as air, a few words will suffice to show. It is not long

since the true theory of keeping fish in an aquarium

came to be understood. Many will remember that the

primitive aquarium consisted simply of a vessel con-

taining water, in which fisli were placed. It was then

always necessary to change the water very frequently,

in order to keep the inmates alive. This was, of course,

owing to the consumption by the fish of the oxygen

contained in the water, and the production of carbonic

acid. The modern aquarium, however, contains not fish

only, but growing plants. The plants restore the ba-

lance which the fish tend to disturb, and thus such an

aquarium never requires to have its water changed.

All that becomes necessary is to make up at long in-

tervals for the losses caused by evaporation. Since

men as well as fish, then, depend for their existence
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upon this selfsame oxygen, and the sea, with intermin-

able beds and groves of its peculiar vegetation, may

be regarded as an immense aquarium, so may the at-

mosphere be regarded as a deep ocean consisting of a

different medium, at the bottom of which live men and

Dther land animals.

What, then, must be the case with people who, ne-

glecting one of the most essential laws of life, shut

themselves up in tightly closed day-rooms, and in bed-

rooms of the same kind, in which, at least one-third

of their lives is spent ? They are plainly sapping the

foundations of health. They do not die speedily, like

fish in a bowl of water unchanged, because they are

not equally confined in their rooms, and because, in

spite of all their ignorant precautions, some fresh air

gains access to them through crevices. But they lan-

guish and feel unrefreshed by sleep, they become con-

sumptive and die early, and their offspring is sickly

and without vigour. It may be thought that this is

an overdrawn picture. Many facts might be adduced

to prove that the picture is but too real. Let one

suffice. Her Majesty^s Foot Guards are men in the

prime of life, and undeniably picked out of the general

population for soundness of constitution. Notwithstand-

ing this, it was some years ago ascertained that the

mortality amongst these men was excessive. It was



ICO PHYSIOLOGY FOR PRACTICAL USE.

proved that while the deaths amongst the general male

population of the same ages amounted to only 9
'2 per

thousand, they reached 204 per thousand among these

vigorous Guardsmen. The investigation to which these

sad facts led, showed that the mortality amongst them

was caused by consumption, and that this was to be

attributed to the very imperfect ventilation of the bar-

racks. For example, a sergeant stated that he could

not endure the foetid atmosphere of the crowded sleep-

ing-rooms before the windows had been opened. No

wonder that many of these poor fellows succumbed to

noxious gases as surely as, although more slowly than,

they would have done to the shot of an enemy. Mea-

sures were then taken to ventilate the sleeping apart-

ments, and the mortality among the same troops is

stated to be now positively less, instead of being so

much greater, than that of the general male population

of similar ages.

It would be easy to mention instances of the directly

fatal consequences which have resulted from the inhala-

tion of impure air. But having already given a sketch

of the composition of the atmosphere, we must hasten

to describe some of its properties upon which ventila-

tion depends.

Air in common with other gases expands in volume

almost uniformly as its temperature is increased.
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1,000 cubic inches of air at 32° Fahr., when raised

to 212° Fahr. is increased in bulk to 1/375 cubic

inches. This amounts to an increase of three-eighths

of the whole volume. Now, one of the laws which

regulate the motions of the atmosphere is, that the

heavier or less expanded portions of it rush to the

lighter or more expanded parts, and this motion con-

tinues so long as the difference of density is main-

tained. Let it be supposed, then, that the hot air, from

a fire, as it enters a chimney fifty feet in height is at

a known temperature, and that the temperature of the

external air is also ascertained, the velocity with which

air will move through the shaft is capable of being ex-

actly calculated. The motions of the atmosphere, then,

are caused by local alterations in its density arising

from changes in its degree of warmth. It is upon this

simple principle that the science of ventilation depends.

In this way also the lightest breezes, as well as those

grand phenomena to which we give the name of tem-

pests, and notably the trade winds, are produced.

The necessity for external ventilation has been fore-

seen for us by nature. Noxious vapours arising from

the earth, the smoke of cities, and the gases pro-

duced by decomposition and combustion, are at once

dissipated by the winds. Iiow oppressive the atmo-

sphere becomes in calm warm weather, and what a
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relief it is to feel oneself fanned by a breeze after

even a short continuance of such a calm !

We have already said enough to show that when

we surround ourselves with an atmosphere confined

within a small space, the necessity for ventilation be-

comes urgent. Pure air is as necessary to us as pure

food, and on this subject an old writer says quaintly,

“ that as everything that is proper for recruiting the

decay of the solid or fluid parts of our bodies deserves

the name of food, the air ought to be looked upon as

real food, and that which is most necessary for usA

A future generation will doubtless look back upon us

of the present day with pitying wonder. Notwith-

standing the knowledge we possess, rooms for living

in are constantly being erected in which no ventila-

tion can be effected when the door is closed except

through accidental chinks. It comes indeed to this,

that such apartments are only inhabitable owing to

the imperfection of their construction. Science has,

however, not been idle in this matter of ventilation.

What is most required at present, is a more widely

diffused knowledge of the subject.

A man produces by respiration about ten cubic

feet of carbonic acid in twenty-four hours. Suppose

him to be confined in a room containing 1,000 cubic

feet of air, which a space ten feet square and ten
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feet high, would afford, he would in twenty-four hours

contaminate the atmosphere to the extent of one part

of carbonic acid in 100 parts of air. A certain amount

of carbonic acid given off by the skin would have to

be added to this. But suppose twelve persons to oc-

cupy the same chamber, and a like effect would

be produced in two hours. We have previously

shown that such a proportion as that just mentioned

cannot be breathed with impunity. Health is daily

sacrificed through inattention to the kind of atmo-

sphere inhaled. People spend long winter evenings

crowded together in badly ventilated small rooms, or

else they pass hours in larger spaces, such as churches,

theatres, and other places of assembly, which in rela-

tion to the numbers present are equally crowded.

It will be obvious that to insure proper ventilation

two things are necessary : first that the cubic space

of air in an apartment shall bear a proper relation to

the number of persons who inhabit it; and secondly,

that the air shall be sufficiently renewed. It is calcu-

lated that the cubic space requisite for each person in

a house should never be less than 600 feet; but in

hospitals, where the air is contaminated with emana-

tions resulting from disease, 1,000 cubic feet in each

ward is the minimum that should ever be allotted to

each patient. Another great source of the consump-
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tion of oxygen is the burning of candles, lamps, and

gas-lights. The burning of gas is especially unwhole-

some, not only on account of its consumption of oxygen

being very large, but because of the other deleterious

gases besides carbonic acid which are evolved.

In order to do away with the injurious results which

must arise from the assembling of persons in artifici-

ally lighted rooms, it is necessary that about six cuoic

feet of fresh air per minute shall be supplied for each

person. But this of course involves the condition

that an equal quantity of vitiated air be allowed to

escape. The art of ventilation consists indeed in

effecting this double purpose, and much ingenuity has

been expended on the subject.

The different means employed have been divided in-

to two classes—forced ventilation, and ventilation by

spontaneous action. The first method is necessary

whenever a larger number of persons are congregated

in an apartment than its relative amount of cubic

space would warrant. Sometimes fresh air, previously

heated or otherwise, is pumped in, or it is blown in

by a bellows, or a current is set in motion by means

of a revolving fan, an Archimedean screw or other

contrivance, and in some instances provision is also

made for drawing off the foul air by mechanical means.

Steam power is often employed to work machinery of
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this kind. The practical difficulties to he overcome in

ventilating by these methods are considerable. No

greater proof of this can be adduced than the case of

the House of Parliament and the different methods of

forced ventilation which have been tried for them at

an enormous cost.

The scope of this article is, however, limited. What

is intended is, to impress upon readers, not only the

necessity for ventilation, but how ventilation is to be

effected in ordinary houses, by ordinary means.

The commonest and by no means the worst form of

ventilating a room is by opening the windows. But

since the heated and impure air always ascends, win-

dows should open at the top, and extend to near the

ceiling. It is a great mistake, however, to suppose

that opening windows upon one side only suffices to

ventilate an apartment. It often happens in the still

and sultry atmosphere of summer that the temperature

inside a room is the same as that outside. In such a

case no more change will take place in the air of a

room having windows which only open at one side,

than would occur in the contents of an open-mouthed

bottle immersed in water. In order to change the

air of an apartment, means of escape as well as of

entrance must be provided. If the door be kept open,

so much the better; and if not, the inevitable imper-
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fections in its fitting allow some air to pass. But

whatever may be said about the wastefulness or incon-

venience of open fireplaces, they have at least one

great recommendation. In houses where no provision

is made for ventilation—and, as already said, such a

provision is altogether exceptional—the chimney is in

this respect of essential use. When a fire is burning,

an artificial upward draught is created, which materially

assists in purifying our rooms in winter ; and in sum-

mer, when there is no fire, the chimney acts as an

air-shaft. But the fmejfiace in summer is too often

closed up as tightly as possible with a fire-board.

This is done for the sake of appearance, and no doubt

generally in ignorance that appearance is consulted at

the expense of health. The principle that double ori-

fices are necessary for ventilation, should never be lost

sight of. One of these should be as near the floor,

and the other as near the ceiling, as is convenient,

and they should also be placed, if possible, at oppo-

site sides of the apartment.

Ventilation is even of greater importance during the

night than during the day. More time is passed in

the same atmosphere during sleep, than in our waking

hours. The system is also more susceptible of noxious

influences when we are sleeping. On these accounts

the ventilation of bedrooms should be carefully attend-
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ed to. Unfortunately an absurd belief still prevails

that night air is dangerous. This belief we have taken

some ]3ains to aid in dispelling, in the chapter on

“ Taking Cold.” Here we shall only add, that no air

admitted from without is likely to prove half so peril-

ous as that which is breathed and re-breathed by the

unfortunate occupant of a small and tightly-closed bed-

chamber. The great objection to open windows and

doors, is the uncomfortable draught which is caused

by them. This objection is with many persons insur-

mountable, and there are numerous contrivances for

otherwise giving entrance and exit to the atmosphere.

One of the simplest is to have a portion of the window

filled by perforated zinc plates or with perforated glass.

The draught caused by air entering through small

apertures is diffused and rendered less perceptible.

But ventilation by this means is necessarily very im-

perfect. Another plan is that by the revolving tin

fan still to be seen occupying the place of a pane of

glass in some old-fashioned windows. Ventilators

made of plates of glass which can be opened or closed

after the fashion of a Venetian blind occupy the same

position in some modern windows. These are in every

way superior to the preceding, as they do not inter-

fere with the light and the current of air can be di-

rected either upwards or downwards.
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Ventilation from below is effected by means of air-

cliannels and grated openings in the floor, but it is

disagreeable on account of the draught thrown upon

the legs of persons in the room. A better method is

to have the skirting boards of the room arranged so

that spaces for the transmission of fresh air shall

exist between them and the walls.

Arnoffs valve ventilator, which is inserted into the

chimney at some distance above the fireplace, is valu-

able because it is self-regulating, as all ventilators

should be as much as possible.

Several methods of ventilating from the roof are

employed in factories, stables, and other buildings.

One method is interesting because it depends upon a

curious property of the atmosphere. It consists in in-

serting, perpendicularly, into the roof a tube, which

is divided longitudinally by a partition. One extre-

mity of the tube communicates with the outer air, and

the other with the room to be ventilated. It is found

that the foul air passes out through one part of a

tube so divided, while the fresh air passes in through

the other part. A tube inserted within another tube,

with a space between them, is sometimes substituted

for the divided tube. But the objection to both methods

is, that at the ceiling the fresh current in its descent

into the room mixes with the vitiated ascending current.
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We liave now to describe one of the best and simplest

modes of ventilating ordinary rooms with which we

are acquainted. It is one equally applicable in winter

and in summer, because all draught is avoided ; for

even if a window be opened at the top, a downward

draught is frequently felt, and in rainy weather it is

often impossible to keep the window open. The present

plan is applicable in all kinds of weather, and would be

perfect if the ventilation could be effected nearer to the

ceiling.

As it can be applied at an expense of a few pence,

and as no unsightly appearance is made, it is equally

applicable to the cottage and to the mansion. A re-

ference to the woodcut will greatly assist our description.

A piece of wood (a) an inch or more in thickness, three

inches wide, and exactly as long as the breadth of the

window through which ventilation is to be established,

is to be prepared. Let the sash be now raised, and

let the slip of wood be placed upon the sill of the

window : the sash is then to be drawn down closely

upon the slip of wood (a). If the slip has been well

fitted—and the fitting may be made more complete by

adapting it to the grooves in the sash and its frame, if

any exist—no draught will be experienced in conse-

quence of the displacement of the sash at this part. The

effect of such an arrangement is, however, to cause a
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separation between the bars of the saslies at d. By this

means perpendicular currents of air will be projected

into the room between tlie glass in tbe upper and lower

saslies and tlieir respective bars, in tbe direction of tbe

arrows in tbe engraving, and other currents will pass

outwards in tbe reverse direction, in a manner by wbicb

all inconvenience from draught will be avoided.
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Supposing that two or more windows at opposite

sides of a room are fitted in this manner, a very satis-

factory ventilation will be provided. Owing* to a dif-

ference in its equilibrium, the air will rush in on one

side and rush out on the other side of the apartment.

If the slips of wood are painted of the same colour as

the windows themselves, they will attract little notice.

We cannot conclude the subject of ventilation without

an appeal to clergymen, schoolmasters, and others who

are in- positions of authority. Immense good may be

done by impressing upon the minds of those over whom

they are placed, the vital importance of breathing pure

air. Especially should this be instilled into the young.

It forms as yet no essential part of a liberal education,

that a man should be taught to understand the con-

ditions upon which he lives, or how he should best

preserve his health. Such knowledge is certainly not

less important than most of the instruction he receives.

Yet all the knowledge which concerns his physical

existence is left to be picked up by chance, or to be

gained by experience, an experience sometimes only

obtained by the sacrifice of health. The subtle causes

which vitiate the air we breathe, must, as we have seen,

be sought out to be understood. And if this kind of

knowledge is important to those who live in large and

airy houses, how much more important is it to those
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wlio pass their lives in humble cottages, and in the

closely packed tenements of towns ! How many head-

aches would be avoided—how many a pallid cheek

would be tinged with the glow of health—how many

cjrooping spirits would be roused to the enjoyment of

life—how many sickly infants would be transformed

into vigorous men and women, instead of being pre-

maturely cut off by disease, were the simple facts
• \

universally known and acted upon, that no kind of

stimulant is so permanently enlivening, no food more

strengthening, than a proper supply of fresh air in

our houses.

It is a pleasant reflection, that within the present

century, owing to many causes, but chiefly to the

advancement of science, longevity has greatly increased

in this country. We feel assured that a very con-

siderable increase is still to be effected by a more

widely spread knowledge of the principles and practice

of ventilation.



VII.

THE LIVER AND ITS DISEASES.

The importance of the liver in the animal economy is

great. It is present in all classes of living creatures

except the very lowest in the scale. Few people are

aware that the large soft portion of that delicious and

now costly edible, the oyster, is nothing more or less

than a liver. In the higher animals, its dimensions,

although much less in proportion to the entire bulk

of the creature, are still considerable. In man the

liver is the largest gland, and weighs about four pounds,

or about of the weight of the body. It is formed

by an aggregation of very small masses, called lobules,

each provided with blood-vessels, together with little

tubes for carrying off the bile when extracted from the

blood by the minute cells of which the lobules mainly

consist. These tubes or bile-ducts, by their union,

gradually go to form larger tubes, until the contents

of all are poured into a single tube which passes to

the gall-bladder or reservoir in which the bile is stored

up for use. The gall-bladder is capable of containing

about four ounces of fluid
; it lies under the right lobe

VOL. II. i
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of the liver, corresponding to a point a little to the

right of the middle line of the body, and just below the

ribs. This storing np of bile seems to be a convenience

rather than a necessity, for the gall-bladder has some-

times been found, after death, to be quite obliterated,

or else the entrance to it has been so blocked up as

to render it practically useless. In certain kinds of

animals too, such as in the horse and the deer tribe,

no gall-bladder exists.

One of the uses of the organ is to separate bile

from the blood. Certain carbonaceous substances are

thus got rid of, and this is necessary for the purity of

the vital fluid. But in the wonderful economy of nature,

this otherwise waste material becomes subservient to

the wants of the system. The bile is discharged from

the gall-bladder by a duct which enters the small in-

testine at its upper part, just below its junction with

the stomach. The secretion thus becomes mixed with

the contents of the intestines, through their entire

extent, and seems to be the natural purgative which

prevents undue accumulation in the intestinal tube.

Bile also prevents the contents of the intestines from

fermenting. The operation of diverting the flow of

bile outward through fistulous openings has been per-

formed on dogs, and the animals have lived afterwards

for years. The chief effects of such an operation are



THE LIVER AND ITS DISEASES. 1 15

voracity, flatulence, and a putrescent tendency in the

contents of the intestines.

Human bile is a viscid, greenish-yellow coloured

fluid, having an intensely bitter taste. It is alkaline,

and it is to the alkalies which it contains that the bile

of animals owes its cleansing properties. Bile would

seem to be concerned in the digestion of fat, but how

it effects this is not understood. The quantity of bile

secreted in twenty-four hours is estimated at between

three and four pounds.

The liver is subject to several diseases in common

with other parts of the body, as, for instance, inflamma-

tion, cancer, and abscess, but the results are modified

by the peculiar structure of the organ. It is subject

also to particular affections which are due to the opera-

tion of special causes. There are two things which

happen in most such affections—either the organ en-

larges, sometimes to an enormous degree beyond its

proper size, or it contracts below it.

No cause is so productive of chronic enlargement of

the liver as heat. The hot climate of India is so fre-

quent a cause of this disorder, that to come home with

a big liver and a heavy purse was a current joke in the

palmy days of moneymaking in that country. By the

slow influence of climate the organ becomes engorged

with blood and its functions sluggishly performed. The
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result is seen in the muddy or even lemon tint of shin

so characteristic of Indian residents, which is due to

the imperfect elimination of bile from the system.

A preparation of liver (pate de fois gras) is well known

to epicures. But it is not equally well known that this

delicacy is really the product of disease. At Strasbourg,

where it is chiefly made, the geese from which the livers

are obtained are subjected to the prolonged action of

heat. It is alleged, on good authority, that the un-

happy birds are nailed by the feet to boards, so as to

enforce the necessary quietude during this inhuman

process. But if the pleasures of the palate are the

cause of so much heedless suffering, the unoffending

creatures are not without some revenge. These

diseased livers are far from being wholesome food.

The small or contracted liver in the human subject is

usually the result of intemperance. The surface of the

liver is covered by a stout membrane, called its capsule,

and from this certain fine bands, or septa, pass through

it between the lobules, so as to preserve the form and

consistency of the organ. The effect of alcohol, ab-

sorbed from the stomach, upon these fine membranes

is to induce in them a slowly-acting inflammation, by

which contraction is induced. It results from this that

the secreting cells of the liver aro compressed and

spoiled, and its surface, instead of being smooth and
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regular, becomes elevated into nodules, not inaptly

compared to “ hobnails” in appearance.. This is also

well known to anatomists as the “ gin-drinker’s liver.”

In order to make it clear how it is that spirit-drinking

is so injurious to the liver, it will be well to explain

here the peculiarity o£ the circulation through the

organ. Instead of being supplied with arterial blood,

like other parts of the body, the blood which goes to

the liver is collected from certain abdominal viscera,

chiefly, the stomach, the intestines, and the spleen, into

a large trunk, called the portal vein, by which it is

conveyed to the liver, and then disseminated through

it by means of the small vessels already spoken of.

After having supplied the liver cells with the elements

to form bile, this blood is again collected by the minute

branches of the hepatic veins, which go to form two

large trunks—the vence cavce—by which the blood is

returned into the general circulation. Now when fluids

are taken into the stomach, they are absorbed directly

through their coats by the veins which are so freely

distributed over the inner surface of the organ. In

this way alcohol passes at once into the liver, and it is

for this reason that the free use of simulants, when the

stomach i3 empty of food, is so pernicious. It is a

matter of common observation, that spirit drinking,

after dinner is less injurious than drinking before dinner.
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Alcohol mixed with food becomes in great part blended

with and carried by it into the intestines. It thus be-

comes diverted into other channels, and, having been

taken up by the absorbents, if only present in moderate

quantities, becomes digested and made subservient to

the support of the heat and nutrition of the body.

The form of liver disease just described is very fatal,

and is often attended by dropsy. It will be easy to

understand why this takes place by considering what

has been said of the circulation through the liver.

The obstruction presented to the onward flow of the

blood, through the contracted liver, causes engorgement

of the portal vessel and its branches. These last, in

order to relieve themselves, exude through their sides

much of the serum or watery part of the blood, which

accumulates in the cavity of the abdomen. This, then,

is the mechanism of this form of dropsy.

It is no uncommon thing for the bile to produce

spontaneously, by a partial decomposition, concretions

either in the larger ducts of the liver itself or more

frequently in the gall-bladder. These gall-stones, as

they are called, so long as they remain stationary,

usually give little trouble, and are sometimes found

present after death, even of the size of a walnut, without

their existence having been suspected during the life of

the individual.
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It often happens, however, that when of moderate

size they pass out of the gall-bladder through the short

duct of communication into the intestine, and in this

manner are got rid of. The calibre of this duct is

about that of a crowds quill, and the necessary distension

to admit the passage of a concretion the size of a cherry-

stone is slow and painful. Perhaps, indeed, there is no

suffering to which the human frame is subject which

exceeds that which occasionally follows from this cause.

The only consolation is, that, happily, gall-stone is

seldom a fatal malady. On the other hand, a person

who has once suffered from it is very apt to suffer

repeatedly. A common effect of gall-stone and also

of some affections of the liver is jaundice. The name

of this symptom indicates its nature. The skin assumes

a yellow tint, which is regulated by circumstances. It

depends upon the presence of bile in the blood, and

the depth of the tint varies, of course, according to the

amount. But, in addition to this, those who have fair

skins present a bright lemon- colour, while in the

dark-skinned a greenish hue is presented. In some

instances, however, the bile itself is unnaturally dark,

and then the appearance of the skin is darkened in

proportion
; such cases seldom do well.

The yellowness of skin is sometimes attended by

almost intolerable itching
; but generally there is no
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sensation of the kind. The perspiration not unfre-

quently stains the linen bright yellow. The tears are

yellow ; but, most singular of all, sometimes the patient

sees everything as if he were viewing all things through

yellow glass. It proves that the humours of the eye,

like the other fluids of the body, are tinged. To see

things with a jaundiced eye is therefore no poetical

fiction.

There are some curious statements connected with

jaundice. Icterus
, its scientific name, is the Greek term

for the golden thrush, a bird having yellow plumage.

Pliny informs us that the sight of this bird by a

jaundiced person cured the patient, but killed the bird.

It was called by the Romans the royal disease, as being

one specially suitable for a king. Celsus, the famous

physician of the age of Tiberius, tries to explain this.

He says, it seems to be because, for the successful

treatment of jaundice, all kinds of amusements are

desirable, so that mind and body may be at the same

time agreeably exercised.

It is a humiliating fact, that the human body is the

home of many kinds of noxious parasites, which derive

support either from the food we take, or else from the

tissues of the body itself. Of the latter class is the so-

called hydatid tumour, which is in reality a living-

animal which has been discovered in almost every part
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of the body. The liver, however, is its chosen seat, as

it is found here far more frequently than anywhere

else. Strange as it may seem, hydatids are immature

tape-worms, which, in the perfect state, are not more

than a quarter of an inch in length, and inhabit the

intestines of our domestic dogs. The eggs of these

tiny, but far from harmless creatures, gain access to

our bodies in the water we drink, or by some other

means. It is not our purpose at present to follow the

egg through the changes it undergoes, or the condi-

tions necessary for the production of the perfect worm.

It will be sufficient to state that the egg, having lodged

in the liver, becomes developed into a bladder-like

tumour, containing a clear fluid, and that it may attain

the size of a cricket-ball, or even larger dimensions.

It can be well imagined what a serious injury such a

tumour must cause to the liver. Fortunately, in this

country the disease is comparatively of rare occurrence.

Nor is it necessarily one incapable of relief, and even

of permanent cure. The tumour is sometimes tapped

by the surgeon with complete success. Nevertheless

in Iceland, where, from local causes, the disease is

extremely common, it is the source of a large proportion

of the total mortality of the island.

Having now given a rapid sketch of the more serious

diseases of the liver and its appendages, we have a few
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words to say about those which are, in a popular sense,

more important, because more common, and because

great mistakes are constantly made on this subject.

Functional disturbance of the liver, as known by

diminished or irregular secretion of bile, is certainly

not unfrequent. Sometimes this is associated with

pain in the right shoulder, a sense of fulness and

tenderness on pressure under the ribs on this side,

with or without the presence of a tumour in the same

position, showing the liver to be enlarged. These

symptoms especially belong to persons of a certain

aspect—sallow, sunken-eyed looking people, ordinarily

termed bilious subjects. But nothing is more common

than to hear people say that they are bilious, which

means, if it means anything, that they are suffering

from some fault in the quality or the quantity of

the bile. It must also be admitted, that many mem-

bers of the medical profession too often apply the term

carelessly, or else adopt too hastily the statements

of their patients. The fact is, that in nine such cases

out of ten, it is simply the stomach which is mis-

used. Healthy people oppress their stomachs by eat-

ing and drinking a greater mixture of things, and in

greater quantity, than they can possibly digest; or

else, the digestive power being weak, they indulge

more in the way mentioned than the stomach is able
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to receive without injury, although, if healthy, no bad

consequences would result. In either case various

unpleasant sensations are complained of, and the whole

is summed up by declaring, as already said, that they

are “ bilious.” Now there is a traditional notion that

a “blue pill and black draught” are the only true re-

medies for biliousness. The pill, as most know, consists

of mercury, and the draught is a strong purgative

consisting of senna and Epsom salts. This rough

treatment relieves the effects of accidental indigestion,

that is to say, of indigestion induced by excess in

healthy persons. But its frequent repetition is very

injurious
;

inducing permanent disorder of digestion,

besides other bad results that attend on the introduction

of mercury into the system. It will be seen that the

misuse of terms is here, §ts in many other cases, a serious

evil. The best of all courses in such ailments as those

last mentioned, would be avoidance of the excitingO

causes. But when people attribute to the harmless

liver what is in reality due to the stomach, it does not

occur to them to be as careful about diet as they would

be otherwise. So with regard to immediate treatment

;

while abstinence, in order to rest the stomach, and at

most some gentle aperient to remove offending materials

without violence to the organs, would be only neces-

sary, the blue pill and strong draught are swallowed
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because custom, and sometimes the doctor, requires

that the assumed biliousness must be met in this par-

ticular manner.

We have said nothing about the treatment of diseases

of the liver, because, as a rule, they require measures

only to be undertaken by the medical practitioner.

Mercury in judicious hands is undoubtedly a valuable

agent in this class of diseases. Nitro-muriatic acid or

aqua regia
,

that active agent which dissolves gold

itself, is also highly useful. Amongst the more harm-

less drugs, and one which may therefore be used freely

by the unskilled, taraxacum
,
which is extracted from

the dandelion of our fields, holds a place. The freshly

expressed juice of the herb may with advantage be

substituted for the prepared drug.



VIII.

THE ACTION OF ALCOHOL.

Our object in tbis chapter will be to teach the

physiological effects of alcoholic liquors, in order to

afford guidance in use of alcohol
;
and to exhibit the

changes wrought in the human body by spirituous

liquors taken in excess, that alcoholism or the abuse

of alcohol may be understood.

The health both of the individual and of the State

begins to excite some little national solicitude
; but the

appeal to State interference in such matters, must come

at last from the people themselves. It is easy to make

laws, but difficult to enforce them, unless the large

majority of the nation understand the benefits to be

derived from obedience. But we are not in the ranks

of those who would remove the tax on spirits : a tax

whereby the poor as well as the rich are made to

contribute to the expenses of Government by paying

a price above its production cost for an article of

luxury; and very far are we from siding with those

who misinterpret the liberty of the subject to mean
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the right of any man to wrong his neighbour ; to sell

him fictitious goods—poison perchance for food.

Need we preface our remarks further ? Yes ;
lest

certain persons, wearied by the repeated bugle calls

blown by the trumpeters of total abstinence armies,

should shoulder arms and march away from us.

We are no abstainers ourselves, and we are not about

to advocate teetotalism under the banner of physiological

instruction. It is as Physicians we speak ;
the flag we

hoist has a white ground with a broad red cross upon

it
;
we hold ourselves aloof from the fray ; both armies

send their shot into our tent
;

if we are attacked

we know it is by ignorance or misadventure ;
we

succour both parties alike.

Come, tell me, cries some philosopher, a poser of

questions, “ Is alcohol food or jjoison ? for herein lies

the gist of the whole matter.”

Nay
;

not altogether, we think. But those who ask

us questions will get questions also in return. Can

alcohol fail to be a food when in states of habitual in-

temperance, in diseased conditions of the body, as in

fever, a man fives sometimes for many days together

upon spirit and water alone? Surely that thing is

rightly called a food upon which fife can be maintained.

Arguments clinched thus easily by superficial ques-

tions mutually leave both sides dissatisfied. We had
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better far give up tbe time
,
and work out tlie problem

we seek to solve by studying the facts together.

We must premise a few words upon the composition

of alcohol; we shall then follow its journey through the

human system, noticing its way of entry, distribution,

appropriation, decomposition, and separation from the

body.

Hydrated oxide of ethyle is a chemical synonym for

alcohol. It is the substance formed when ether and

water are made to combine with each other, which under

fixed chemical conditions they will do; or, practically,

when any substance containing sugar or glucose is

fermented, or broken up by the decomposing action of

the yeast plant growing in it. The living vegetable,

undergoing change itself, disturbs the elements—the

carbon, hydrogen, and oxygen—of which the sugar is

composed; and these proceed to re-arrange themselves

as carbonic acid and alcohol, volatile oils and acids.

The fermenting liquor called must in the instance of

grape juice, wort when the saccharine principle is derived

from some grain, furnishes always those two chemical

products, carbonic acid and alcohol; the former passes

into the air or is partly held in solution by the mother

liquor, the latter, alcohol, is capable of separation by

distillation. Beicg more volatile than water, spirit distils

over, and is most pure in the portions that distil over
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first. It is more mixed with volatile oils and free acids

towards tlie end of the operation; but whether emanating

from grape juice or grain, alcohol can only be obtained

pure by redistillation.

Its flavour varies of course with the mother liquor

out of which it is formed. As an article of trade, the

purest alcohol is chiefly employed by the manufacturer

of scents
;
the next pure is employed in medicine. The

third quality forms the spirits of ordinary commerce,

mixed with the oil of wine, or cenanthic ether, as in

brandy ; or mixed with fusel oil, as in gin and whisky,

spirits derived from grain. The last or worst, because

most impure qualities of spirit, are we are told used

chiefly in the manufacture of varnish ; although some

very evil spirits indeed are exported to distant lands

to be consumed by savage tribes ignorant of what is

better.

In all wines and beers the alcohol-containing liquor

contains some nitrogenous materials, furnished by the

ferment and the mother must or ivort, some sugar, certain

volatile oils, some acetic acid and carbonic acid, the

latter conferring its agreeable briskness to all fermented

liquors.

Let the alcohol come whence it will, its purity and

strength modify greatly its effect upon the human

economy; and, as experience has taught mankind, the
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digestibility, agreeableness, and amount of nutrition to be
1

derived from the various alcohol-containing fluids is very

far from uniform. Still certain physiological effects are

due to the alcohol in any spirit-containing mixture

that is drunk
;
and these we shall proceed to describe,

premising only that they vary with the strength, and

the quantity of the dose.

Experiments have been instituted to ascertain the

local effect of strong, as well as of diluted, spirits when

applied to transparent and highly vascular membranes.

The mesentery of a mouse, the wing of the bat, the web

of a frog’s foot, can be thus treated and examined under

a microscope.

The diluted spirit renders the membrane more vascu-

lar. The living particles called blood-cells course more

rapidly than before through the vessels, and minute

blood-channels are rendered apparent in parts which

looked previously quite homogeneous.

If, however, a drop of strong spirit be brought in

contact with the membrane, a totally different series of

changes ensues. The walls of the smaller blood-canals

contract, the passage is constricted, the blood-particles

are obstructed, and, after a little oscillatory movement,

the stream stops altogether
; then the membrane be-

comes opaque, and shrinks. In the part thus injured

the circulation is never restored ;
and if the life

VOL. II. TT
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of the animal is maintained, tlie maltreated portion

ulcerates.

When, however, diluted alcohol is used, and any

tissues are thus rendered more vascular, they become

warmer, because more blood passes through them, and

the blood-cells themselves swell in size by reason of

, the alcohol and water permeating the walls of the

vessels and passing into the current of the circulation.

Alcohol, then, if sufficiently diluted, quickens and

replenishes the circulation; if too strong, it acts upon

living as on dead tissues, absorbing or appropriating

the water of which they are composed and coagulating

their albuminous contents. The throat and stomach are

protected against the coagulatory action of strong spiri-

tuous liquors by their surface moisture, and the free and

constant flow of blood through their interstices, which

yield water by exhalation until the spirit is diluted

enough to admit of being absorbed into the veins.

It is astonishing how far the force of habit goes in

enabling soft and vascular tissues, like those which line

the throat and stomach, to sustain the assault of a fluid

strong enough in alcohol to be readily inflammable, and

which would shrivel them up if kept long undiluted in

contact with them.

Alcohol passes into the blood direct through the walls

of the smallest vessels. It cannot be fairly said to be
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digested. It suffers little if any chemical change by

being mixed with the digestive juices of the stomach

and intestines. It is not absorbed through the same

channels whereby the food gains access into the blood.

The villi do not take it up
;

the lacteals contain no

appreciable trace of it. It is carried, diluted but un-

changed, through the veins into the liver, and thence

into the heart and through the lungs, and thus into the

arterial circulation.

Let us now watch a little more closely the effect of

alcohol in the blood. First, upon the blood-vessels

themselves—the pump and pipes by which the circulation

is effected—and then upon different organs through

which this blood is conveyed.

We have observed that the blood-cells are rendered

slightly larger by being bathed in a diluted alcohol-

containing fluid; the blood-vessels are also somewhat

dilated by accession of more fluid into them
; the

heart’s action becomes quickened, and its contractions

take place not only more rapidly but with increased

vigour. The blood is driven more quickly through the

lungs, and the respiratory acts are proportionably

accelerated. We have only to watch the face of a

person who has drunk a full dose of wine or spirits,

to verify all these things. The smaller blood-vessels in

the cheek, or those which traverse the white of the eye,
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lie open to inspection; tlie face becomes flushed because

these are more turgid, the eye is injected from the same

cause
; while the fact of larger blood supplies being

conveyed to the surface of the body is further testified

to by a very slight elevation of the skin temperature at

the extremities of the body, which a sensitive ther-

mometer will show.

The general sensation of warmth and well-being per-

ceived shortly after a dose of alcohol has been taken,

admits, then, of ocular demonstration. If the blood,

however, be overloaded with alcohol, the surface tem-

perature of the body falls.

We turn our attention next to the effect of the spirit

upon the organs through which it passes.

The veins which absorb the diluted alcohol from the

stomach and intestines, carry it directly through the

liver. This organ, therefore, sustains the first and

heaviest assault of the strongest alcohol and blood mix-

ture; and if alcohol be injurious to the economy, this

viscus will suffer accordingly, a circumstance we may

have occasion to revert to and prove hereafter.*

When the blood, thus laden, reaches the air-cells of the

lungs, a considerable quantity of spirit is exhaled in the

* Few of our readers, we think, will fail to have heard of the gin-

drinker’s liver. “He died of dropsy and diseased liver, a’ from the

drink.”
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breath. The volatile oil mixed with it gives the expired

air the smell of the liquor drunk; but the actual presence

of alcohol admits also of experimental demonstration.

If the breath of a person who has drunk so little even

as a glass of light ale, containing three per cent, only of

spirit, be conveyed through a test solution of chromic

acid, the presence of alcohol can be attested by a distinct

colour change.#

That the alcohol drunk has gained access to every

part of the body through the medium of the blood, can

be shown by its detection in the sweat and in the urinary

secretion. By all these portals, then—the lungs, the

sweat-glands, the kidneys—the alcohol is slowly elimi-

nated. As to the quantity which thus escapes, the

quantity appropriated as food and consumed, and the

quantity merely combined and stored away, we possess

as yet unfortunately no exact information.

Part of it, we know, is carried off through the ali-

mentary canal as waste,—is never therefore taken up

into the blood at all; but the greater part by far is

absorbed into the circulation. Of this a portion is ex-

haled, a portion also is excreted by the channels above

mentioned; but a portioa, and this a large one too, we

* The exact composition of this test-solution is one part bichromate

of potash in 300 of pure sulphuric acid. Its delicacy is so great, that the

presence of T £ c of a grain of alcohol can be detected by it.
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believe, is broken np into water and carbonic acid, and

tlius consumed, as Liebig originally surmised, either in

the blood, by the action of the red cells, or in the liver,

or in the nutrient changes in the interstitial tissues of

the body, perhaps in each and all these places ; or, if

not thus consumed, it is converted into fat, and thus

appropriated to the uses of the economy.

Although taken into the circulation rapidly enough,

alcohol is but slowly eliminated from the system, and is

probably only very slowly appropriated. Particular

organs or tissues of the body exhibit especial affinities

for it. They seem to hold it as a sponge holds water.

The brain and nervous tissues, the liver, and the blood

seem specially capable of holding or storing it; so that

if an animal which has been overdosed with spirits be

killed some hours later, and its body examined, not only

do the brain, liver, and blood smell strongly of the spirit

administered, but this can be recovered from them again

by a process of distillation. The relative quantities of

alcohol which equal weights of these three tissues thus

furnish, prove that the brain substance holds more

alcohol than the liver, and the liver more than the blood

—

a circumstance of extreme interest when the effects of

chronic alcoholism come to be considered.

Two physiological effects, distinct and opposite, have

been attributed to alcohol—an early stimulant, a later
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depressent action. To explain these, several theories

have been mooted. All excitation, it was said, means

more rapid oxidization, quicker consumption of nutri-

tion, greater wear and tear of tissue : if the heart's

action at first be quickened by the stimulant action

of alcohol, this organ must shortly suffer fatigue, the

circulation will then become retarded, and the sense of

depression be felt. Similarly, of the nervous system it

was affirmed—exhilaration means what our American

cousins call rapid brain-functioning, living too fast for

repair
;
for the nutritive processes require time, and cannot

be carried on so quickly as the expenditure of force.

There is something true in the theory thus enun-

ciated, and framed no doubt to meet the occasion.

Fatigue does follow over-exertion of mind or muscle,

and is evidence that the processes of repair have not

taken place so quickly as those of destruction. But

the idea that life and energy are antagonistic things

involves fundamental error. Energy, or the manifesta-

tion of power, the conversion of force into action,

involves no expenditure of life or loss of power.

Thinking or lifting a weight is but a function of

tissues provided to issue thoughts or actions. The

tissues do not suffer by reason of their employment,

so long as their nutrition is maintained. Brain and

muscle can be very fairly likened to machinery, instinct
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with power but requiring nourishment, as the engine

needs fire and water in order to be put in motion.
1

Both require food in order to perform their func-

tions
; but there is this difference between them—the

engine., may lie by, yet not suffer, but the nutrition of

brain or muscle is requisite that these may live
;
and

perfect nutrition—the appropriation of what is needful,

the removal of what is harmful—cannot be maintained

unless the organs themselves be exercised.

The employment of his mind or of his hands does

not wear the life out of a man, except the work be

performed under conditions for which the machinery

was never constructed. .The human body was made

for labour, and parts which are not employed quickly
%

degenerate
;

indeed, we believe more men wear out

through indolence than by strain of overwork.

But to revert. The temporary exhilaration conferred

by alcohol is termed its stimulant effect

;

a sense of

well-being is diffused all over the body by the greater

fulness of the blood-vessels and a more equable dis-

tribution of animal heat. Nor is this sense of comfort

followed of necessity by any depression, so long as

the alcohol has not been taken in any excess
;

if, how-

ever, it accumulate to any extent in the blood, the

nervous tissue suffers impaired nutrition, and exhibits

its fatigue by mal-functioning.
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As we shall hereafter have occasion to insist,

alcohol cannot be called anything else but a food, for

it contains certain elements by which the body can

be sustained
;

but it is not difficult to show that it

is a dangerous food, and one that should be very

sparingly employed.

Itself a feebly oxidized body, its desire is to combine

with oxygen, until, as chemists say, it obtains more

chemical stability, or is decomposed into water and

carbonic acid.

Now alcohol mixed with the blood conducts itself in

no way differently to alcohol in the chemises labora-

tory; and just in that degree in which the blood is

loaded with alcohol, it may be pronounced to be

deprived of its free or combinable oxygen
;

it is more

highly carbonised, more charged, that is, with carbonic

acid, more venous, and less capable of effecting those

chemical interchanges which render it the medium by

which nutrition is carried to each remote corner of

the body, and by which the bodily heat is maintained.

Now a highly nutrient blood, one that can yield its

oxygen liberally, is essential to the vitality of the

brain and nervous centres
;
these cannot perform their

manifold functions unless they are well nourished. I

have not space to dwell upon the evidence of this,

but the fact is one well recognised by all physiologists.
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Tlie enervating influence of close, ill-ventilated rooms,

and tlie drowsiness induced by tlie respiration of

atmospheres overloaded with carbonic acid, are homely

but apt examples of this susceptibility of the brain to

suffer in its nutrition.

If an animal be deprived of oxygen, if it be ex-

posed to an atmosphere surcharged with carbonic acid,

its blood quickly becomes purple coloured, and fails

to nourish the brain. At first the creature becomes

drowsy, then comatose, is not infrequently convulsed,

and finally dies asphyxiated, the heart gradually ceas-

ing to act because the circulation through the lungs

has come to a stand-still.

Laughing gas, chloroform, ether, alcohol, all procure

anaesthesia, with different rapidity it is true, but by

one common action, depriving the cerebral centres of

the oxygen essential to their nutrition, and poisoning

them with the carbonic acid whose quick removal is

equally needful to hinder disturbance of then* functions.

That anesthesia is produced in intoxication, any one

who has seen a drunken man fall and cut his face, or

strike his knuckles against a wall will be ready to

believe.

Alcohol then deprives the blood of its free oxygen,

and, in consequence, the brain suffers partial paralysis

of its functions, chemical interchanges are diminished
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all the body over, combustion is retarded, and the

animal heat is depressed.

We proceed next to examine the symptoms of that
i

peculiar brain paresis, or palsy, which is produced by

alcohol in the circulation, since the manner in which

the higher intellectual operations of the mind are

first assailed, then starved, and finally annihilated,

while the lower situated nerve centres exhibit greater

powers of resistance to the evil effects of a partially

de-oxidised blood, is of great physiological interest.

Among the facts which the physiologist for many

years past has been in a position to deduce inferentially,

none have appeared to him more important than those

which led him to attribute different functions to dif-

ferent portions of the brain and spinal cord
;

the

exact allotment of their duties to the several parts

was, however, by no means an easy thing to determine.

The experiments made involved rude injuries, and

were but rough guides to truth; latterly, however, a

new mode of questioning nature has been discovered;

what was formerly guessed at has been established

upon more reliable proof, and much which could not

be ascertained by the older methods is likely to be

made known to us.

It appears certain that some portions of the brain

substance are set apart by habit, and, as it were,
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educated to preside over particular intellectual opera-

tions. Thus we are fairly entitled to conclude that

there is a thought-apparatus, which furnishes ideas,

remembers, compares, judges, exercises control over the

emotions
;

that there is a receptive apparatus, which

receives and stores impressions derived from the special

senses, which feels, smells, sees, hears, and tastes,

through organs provided for these several purposes.

Then again, there are nervous centres whose duties

are to co-ordinate complex muscular movements, as of

the two eyes, that vision may be single; as of the

tongue, that speech may conceal and reveal the thoughts
;

as of the hands, that those may wield a pen or play a

piano ; as of the legs, that those may poise the body

in running or standing; as of the trunk, that the up-

right position may be maintained.

And lastly, we must make mention of those lower

situated nerve centres which co-ordinate the movements

of respiration and the rhythmical contractions of the

several cavities of the heart. It will be perceived that

the human body is like the Prussian Government, a very

perfect bureaucracy
;

its direction offices are manifold ;

each has strictly defined duties to perform, all have

to report progress and to receive orders from one pre-

siding head-centre.

After this apparent digression into general physio-
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logy, we may proceed to illustrate tlie several phases

of intoxication or brain-poisoning with alcohol, with

some hope of making them intelligible.

One of the first, if not quite the earliest symptom

which can be accepted as evidence that certain nerve

functions are impaired by the circulation of a blood

oppressed by alcohol, is flushing of the face and of

parts of the skin. The same tiling is observed in

blood-poisoning during fever. The interpretation of

this phenomenon usually given is a partial paralysis of

the cranial and cranial sympathetic nerves, whose

branches are supplied to the walls of the arteries, and

whose duty is to adjust the blood supply to the re-

quirements of nutrition.

This symptom is seen equally in intoxication by ether

and by alcohol : certain blood-vessels become dilated,

more blood passes through them, and the skin surface

supplied by them becomes flushed, and exhibits a rise

of temperature. A rise of 3^° Fahr., as Dr. Anstie's

experiments show, can thus take place in the ears of

rabbits and guinea-pigs.

Simultaneously almost, due perhaps to the same

cause, the eyes are perceived to be slightly protruded

from the sockets, and obtain a brilliant glistening look.

And now it is (in human kind) that the hold which a

man's judgment ought to exert over his imaginative
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faculties begins to be relaxed, and the phenomena of

nerval excitement are exhibited : ideas follow each

other quickly, and exhibit exaltation or depression ac-

cording to a man’s habit of thought
;

his tongue, too,

is loosened, and becomes an excellent index of the de-

gree in which mal-nutrition of his intellectual brain-

centres has influenced the operations of the mind.

He brings little Egomet into the foreground; it is

self-praise, self-depreciation, his mother wit, his natural

talents, his proverbial luck, his personal endowments or

adornments, but self, self, self is the character that

never quits the stage. He is precise, communicative,

loquacious, garrulous, twaddling, and at last babbling

in his talk.

It is of course in this semi-delirious condition that

different natures show themselves, illustrating the in

vino veritas, of which so much has been said : how

the gentlest creature alive becomes doggedly authorita-

tive and provokingly contradictory
;
how the timid

man is emboldened to adventure; how the individual

to whom reserve was habitual, lays bare his profoundest

secrets to the friend of an hour’s acquaintance.

In this stage of intoxication, it is not that ideas

are wanting any more than muscular force, but that

the faculty of co-ordinating those complex intellectual

operations, which together make up the mind and cha-
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racter of the individual we were wont to
.
know, is

faulty; judgment is impaired before memory, emotional

control is lost, and the passions stalk forth,—the moral

sense and power of voluntary recollection are lost.

The well balanced Bgomet has lost all the benefit of

its worldly schooling. The coarse vulgar foundations,

upon which a highly finished superstructure had been

reared, crop forth to our disgust; the lower nature has

predominance.

Further evidence that all this is the result of

partial paralysis of one portion of the brain-substance

before another will be shortly forthcoming. But

a fact in illustration may be advanced. In man

as well as in animals, more or less anaesthesia of the

skin of the face accompanies, we are told, an early

stage of intoxication ; it is due to a partial paralysis

of the fifth cranial nerve, which supplies sensation

to these parts. The skin about the muzzle of dogs

loses common sensation. The affection of the cranial

sympathetic, as evidenced by the flushing of the face,

we have already dwelt upon
;

while so soon as the stage

of alcohol narcosis is reached, the hypoglossal nerve,

which co-ordinates the movements of the tongue, be-

comes partly paralysed, and speech is affected.

The stage of intoxication which is characterized by

cerebral mal-nutrition and nerval excitement passes, by
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insensible gradations, into that of narcosis, or drugged

sleep. The special senses, taste and smell, become im-

paired somewhat early, so that a connoisseur cannot

distinguish one wine from another. The eye, too, loses

its cunning, its muscular movements, like those re-

quired of the tongue in speech, failing in that ex-

quisite adjustment and harmonious working which is

requisite for single and perfect vision
;
the nerve centres,

whose business it is, without any effort of volition, to

balance and control that delicate motion, being either

partially or wholly palsied.

Curiously enough, as in the delirium of disease, and

in the mal-functioning provoked by the mal-nutrition

of insanity, the organs of vision are far more prone

to play their owner tricks—see that which is not, and

misrepresent that which is—than either the sense of

hearing or that of touch. Thus for a long time after

a drunken man's speech has ceased to be articulate,

or his eyes to convey correct impressions, he may be

induced to gather his semi-consciousness together at

hearing his own name called.

In our description of the physiological effects of

alcohol, we have now made our readers acquainted

with three stages : a first, of stimulation, a second, of

delirious excitement, and a third, of narcosis or partial

brain palsy. This palsy may become more and more
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profound as the paralytic influence extends over the

nerve-centres which control the movements of the

limbs, and administer to the functions of mere animal

existence, such as the respiration and blood circu-

lation; but it is desirable to separate this state of

advanced palsy from that of narcosis, and to call this

a fourth stage, or stage of coma.

Throughout the stages of stimulation and excitement

it appears certainly the rule that the skin is hot and

drier than natural
;

but when the narcotic stage is

passing towards that of coma, a sensible perspiration

usually bedews the forehead and cheeks, and this be-

comes apparent just when two other usually associated

symptoms are observed, namely, giddiness, or vertigo,

and vomiting. During the stage of narcosis the pupils

are natural, or rather contracted
;
but in that of coma

they become dilated.* It is in the stage of narcosis

that the power to regulate the movements of the legs

^becomes impaired, but the power to support the body

is not wholly lost until the stage of coma is reached. In

cats and dogs made drunk with spirit, the same series

of physiological symptoms are manifested that are ob-

served in man. The hind legs first lose power, and the

animal struggles to stand; finally they give way alto-

gether, so that the creature falls, paralysed both as to

power of motion and sensation in those parts, while still

VOL. 11. L
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retaining sense to struggle forcibly with its fore limbs.

Thus a drunken man is often seen supporting himself

by his arms when his legs are perfectly useless to him.

It is in the stage of narcosis that convulsive move-

ments not infrequently affect the muscles of the arms

and face. When an animal falls down from paralysis of

its hind legs, drowsiness overcomes it; a like thing is

seen in the intoxication of man : he falls asleep, and

will sleep for some hours a drugged heavy sleep.

This is not necessarily coma, in the physiological

sense we attach to the term.

All intoxication does not reach the stage of coma,

which is vulgarly called the state of dead drunken-

ness. This condition is exactly similar to that produced

by an overdose of chloroform, and is one, of course,

of imminent risk to life
;
in it a man lives only by the

pertinacious resistance to poisonous impressions ex-

hibited by the great ganglionic nerve centres, situated

at the uppermost portion of the spinal cord. We shall

describe the symptoms most characteristic of the stage

of coma, which ought to be better known than they

are, for not a few persons are allowed to die in police-

stations and elsewhere every year, those who pick

them up not recognising the symptoms of most

dangerous import, which serve to distinguish this

state from that of mere intoxicated sleep or narcosis.
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In the stage of coma, the pulse, previously full and

slow, becomes small, running, and almost imperceptible

;

the face is pale, the surface of the body cold, for the

bodily temperature is now universally depressed. It

the arm be pinched, it is not moved; if the eyeballs be

touched, the eyelids are not winked; respiration be-

comes slower and slower; the lips become livid; and

death, if this takes place, happens either by syncope,

the heart ceasing to beat, or, as is more usual, by

failure of breath through gradual stagnation of the

circulation through the lungs, in which case the lungs

after death are found gorged with blood, and the right

half of the heart is fully distended.

People have been said to die of cold in this comatose

stage of intoxication. This much is certain, that ex-

ternal cold has the effect of quickening the process

of intoxication; as is well known, a man who was

previously only slightly excited by liquor, by going

out into the cold air in frosty weather may quickly

fall in a state of narcosis, become comatose, and die.

Furthermore, in the stage even of narcosis, the cir-

culation of alcohol through the brain-centres certainly

has the effect of lowering the temperature of the body.

It is scarcely true, however, to conclude that the man

who is found dead in the open air, and who is known

to have been drinking previously, has died from the
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effects of exposure to cold alone
;

rather should it be

said that he has died from the poisonous effects of an

overdose of alcohol promoted by external cold.

To recapitulate : we have described four physiological

stages of alcoholism, not strictly limited, seldom dis-

tinctly observed, for the one verges by scarcely per-

ceptible gradations into the other.

For its stimulant effect, in extreme fatigue, in disease,

and especially in fever, the physician employs wine or

brandy to steady the heart's action and invigorate its

contractions
;
he perceives that the alcohol is useful in

diminishing perspiration and excessive secretion in states

of great weakness, that neuralgic pains are relieved by

it, and tremor and spasm of muscle are temporarily

abated.

But it is not merely for its stimulant effects that he

prescribes, and allows, the sparing and careful employ-

ment of alcohol-containing liquors.

Nearly all of them, as wine and beer, contain other

nitrogenous materials as well as alcohol, and are strictly

foods, with just that amount of stimulant combined with

them which makes digestion easy and nutrition more

complete. The man who gives up taking beer or wine

with his food can maintain himself quite well without

them, but he will eat more bread, more meat, and more

vegetables, and he will require more time for his meals.
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being able to exert himself neither quite so quickly nor

so vigorously after them.

But all alcohol-containing liquors are foods to be

taken with discretion and extreme caution. It is not

every habit of body that can bear them at all. They

are foods which should be reserved for extraordinary

service, for special conditions of disease, and for impaired

health. They are truly serviceable only when nutrition is

disordered, when one part is living too fast, another too

slowly, when a man is suffering from some disturbance

of his normal balance, or when he is maintaining life

upon conditions unfavourable to health.

That fermented drinks are useful articles of food,

the history of man upon the earth, who has certainly

employed them from the earliest ages and not deterior-

ated under their habitual use, as well as the universality

of the instinct which has prompted mankind to consume

them, may be held to testify.

Strong liquors and spirits, even the stronger wines,

may find their fitting place as medicines, but as articles

of food cannot be regarded as other than dangerous;

and this because the quantity in which they can be taken

without producing harm (the dose, that is) will be found

to vary with climate, temperature, and the individual

state. The stronger any liquor is in alcohol the less

claim has it to be called a good food itself, and the
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more certain is it to diminish, the appetite for the more

valuable flesh-making nitrogenous materials which ought

to enter into any dietary calculated to maintain all the

organs of the body fully repaired.

There is a habit of petty drinking which we must

notice here to condemn. It is vulgarly called “nipping.”

The very name has a mischievous clink about it, im-

plying sharp twinges made on a sudden.

Both men and women practise it,—men at their offices

or at their work, ladies in the midst of their domestic

duties, or at their amusements. The "fatigue of over-

work, the ennui of mere indolence, alike prompt to it.

Men usually employ a glass of sherry, women take

ether, eau de Cologne, or sal volatile ; but the object is

one and the same,—to goad what have become, through

lack of healthly nutrition and fair treatment, torpid

nervous energies. The individuals who thus resort to

alcohol for its influence upon their nervous systems fall

into the vice of dram-drinking almost unawares.

One, at least, amongst the many risks attached to

fermented liquors, as adjuncts to other food, is their

quick assimilation, their very easy appropriation by the

body, and the facility with which they staunch the sense

of hunger. Thus they are employed often to save time,

which a more solid meal would require in consumption

;

and the principal meal of the day, which can never bo
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dispensed with if health is to be consulted, is postponed

until the evening, when the body is fatigued, and re-

quires repose rather than food, and certainly rest before

taking it.

The professional man who, after a day’s fatiguing brain

work, comes home to a late dinner, has more relish for

wine than food
;

so too the labourer who has foregone his

mid-day meal, and taken ale in lien of it, sits down with

little appetite to bread and tea, or meat, but craves for

spirits, which will relieve his immediate sense of lassitude,

but can scarcely refit his frame to endure another day’s

labour.

But spirituous food in such cases is attended by risks

of all kinds : first, there is the temptation to take the

alcohol mixture stronger and stronger, that the sense of

fatigue may be more quickly subdued
;
then there is the

inclination to drink liquor before any food is put into the

stomach, by which the process of digestion becomes im-

paired; and lastly, there is the great likelihood that an

excess of liquor will be taken, for while the nutrition

which is required is quickly furnished, the sense of

refreshment which is derived from a natural meal com-

posed of varied aliments is not obtained; thus the

individual is prompted to take more alcohol than his

body can with safety support and appropriate, and he

severely tasks his eliminant organs in removing, not
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merely the daily waste of his tissues, but an excess of

wasteful food. This, too, without even approaching to a

manifestation of the symptoms of intoxication. It will

be readily understood that the bodily coffers are loaded

without being enriched by treasure of this kind, and that

by the help of alcohol, taken not as a sparing adjunct but

as a main staple of food, a man will be encouraged to live

upon the capital of his physical energies instead of on the

interest
;
interest which his organs, more fully nourished

by other aliment, would have liberally furnished him.

All foods are stimulants, and all stimulants are foods,

and the distinction sometimes drawn between them is

not merely fanciful but strictly untrue
; furthermore, we

might inculcate a doctrine that we are well aware every

physiologist would endorse : That any food taken in

excessive quantity is a poison, that is, acts prejudicially to

health, disturbs and damages the body.

Before concluding this sketch of the physiological

effects of alcohob there is a matter which we feel it our

duty to insist upon, namely, that while all alcohol-con-

taining liquors are dangerous foods, and for the great

mass of mankind are quite unnecessary, yet as medicines

they are fraught with special powers, and possess quali-

ties of such value as need to be pointed out,—this, too,

especially at a time when we hear of the institution of a

hospital where no alcohol is to be admitted.
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Alcohol in the blood, as alcohol outside it, is an anti-

septic agent of singular power. In states of blood-

poisoning and fever it lessens the tendency of the blood

itself to break up, and of the living particles, the cells in

it, to disintegrate; it promotes the consolidation of the

tissues of the body, when these are prompted by some

fermenting disturbance, as in fever, to swell up and in-

corporate more water than they require. It, further, in

fever retards that very consumption of tissue which

constitutes the pyretic or febrile state, arresting, as we

have shown, all chemical interchanges between the blood

and the tissues, by its own more vigorous action as an

oxidising agent.

Magnus Huss, in his work on Alcoholism, classifies

individual temperaments according to their several pro-

clivities to exceed in drinking, and to suffer from the

action of alcohol. First, because most mischievously

affected, he places the sanguine nature
; second, the

bilious
; third, the lymphatic

; and last of all, the

nervous.

It is well known that the inhabitants of cold and damp
northern climates are, in respect of consuming liquor, the

chief sinners; the Italian and Spaniard, inhabitants of

hot and sunny climes, and living beneath blue skies, being

broadly and generally speaking sober people. Their

energies are perhaps too active to need further stimulation.
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Our own experience has taught us that the tempera-

ment which in this country appears most prejudicially

affected by alcohol is the sanguine. Plethoric persons,

although strong-headed, and able to carry, as is said,

unusual quantities of spirit without being intoxicated,

exhibit small power of self-control in drinking, and suffer

accordingly.

Those again who inherit an unstable mental equilibrium,

irritable, excitable persons, and epileptics, should abstain

from alcohol as rigorously as from very poisou. Contrari-

wise, the lymphatic, the over-large, pale, apathetic per-

sonages find good wine and beer, not only their best

medicine, but a useful adjunct to their dietaries.

There are writers who attribute all the ill effects of

alcohol to the impurity of the liquors drunk, the amount

of fusel oil, oenanthic ether, volatile oils, and acids in thfem.

These people remind us of the bon vivants who attribute

their headaches and parched tongues to the soup, the fish,

or the sweets.

That certain adulterations and impurities, which pro-

voke thirst, and so excess in drinking’, are wickedly

pernicious, we are quite ready to concede
;
but that fusel

oil is the principal deleterious agent in spirits, or that

the brain suffers especially from it, and not from the

alcohol, we see no reason for believing.

But into the long category of more or less poisonous
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alcoholic mixtures we have no intention to enter. There

are tinctures of certain herbs, as absinthe, and liqueurs, as

vermouth, which it is likely enough exert some special

deliriant effects upon the brain, acting in this particular

like Indian hemp, henbane, stramonium, belladonna,

camphor.

Some wines inebriate more rapidly than others
; others

deteriorate the digestion especially. Light sparkling

wines make people cheerful and talkative, heavy wines

and beers render them morose and sleepy
;
but these are

general facts which we have not time or right to discuss

more minutely under the action of alcohol.



IX.

MUSGJJLAU MOTION AS EXEMPLIFIED IN TEE

HUMAN BODY.

There are two tilings in which most men believe—-force

and matter; but the one is so intimately blended with

the other that, apart, we can hardly, if at all, recognise

them. Now, of late years, since the sciences called the

natural sciences have been more and more studied, men.

have set themselves to work to investigate what is called

force, and have found that what were formerly held to be

separate and distinct forces [or, as people then preferred

calling them, imponderable bodies, that is to say, sub-

stances which could not be weighed, and which had none

of the other ordinary properties of matter], were in

reality identical, and that one force passed into another

kind of force, insensibly it might be,’ but not the less

surely on that account.

To take an example : formerly men held electricity,

magnetism, chemical force, heat, light, and motion to be

things totally different and distinct. Now-a-days most

men look upon these as one and the same, modified

variously but still identical
;
so that either can take the
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place of tlie other. As the simplest of these, motion has

been accepted as a kind of starting-point, and hence all

the various forces we have mentioned above, as well as

certain others we might name, are held to be modes of

motion. Everybody has heard of the plan adopted by

some savage races to kindle their fires, when live embers

are not to be had, and where lucifer matches are un-

known. They rub together two pieces of dry wood until

one or the other takes fire, and thus effect their purpose.

Now, what have we here ? We shall not yet speak of

the changes within the body which movement implies,

but, starting with the motion given to the two pieces of

wood, we see how motion gives rise to heat, how heat

ends in flame—that is, light-giving chemical change

—

and so on; for with chemical change begins a new series.

Thus, when two metals of opposite characters are acted

upon by compound substances, like oil of vitriol, or aqua

fortis, or blue vitriol, chemical change goes on and

electricity shows itself, as in the ordinary galvanic

batteries, which are now familiarised to the public at the

different telegraph stations. Electricity, in its turn,

acting on a bar of soft iron, makes it a temporary

magnet, which has the same powers for the time being

as a loadstone. Electricity may also easily be converted

into light and heat, as in the electric light which is now

used as a beacon to sailors at Dungeness and other
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lighthouses
; in the better known and far more dangerous

form of lightning ; and in the sparks which may be

drawn from the back of a cat by stroking her fur the

wrong way on a frosty night. A more common illus-

tration of motion converted into heat and light is

seen when, by the friction of a long run, the axle of a

railway carriage sets on fire the carriage to which it is

attached. So much, then, for illustrations of the change

of one kind of force into another. Now we must speak

of those which take place within the human body.

In the human body, as in all other machines, every

movement implies a chemical change ; for wherever force,

of whatever kind, makes itself apparent, there is change

at the same time. As to the different kinds of change

within the body, we do not now speak; we only deal

with that implied in muscular motion.

What, indeed, we chiefly wish to do, is to illus-

trate the mechanics of the human body; to show, in

other words, how much of the machine enters into its

constitution and its various actions. For our purpose,

no more apt comparison can be drawn than that which is

afforded by the steam engine, to which, indeed, the

human frame presents many analogies. In the first

place, then, we may assume that the steam engine is

composed of certain masses of iron, steel, and brass,

arranged in certain definite forms, whilst the human
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body, from our present point of view, may be assumed to

be made up of certain bones, muscles, tendons, ligaments,

blood-vessels, and nerves, also arranged in a definite

fasliion. And whereas the masses of metal composing

the steam engine would be useless without the interven-

tion of heat produced by some substance, such as coal or

coke, and acting through the medium of steam produced

by the action of heat on water, so the mechanism of the

human body would be altogether useless without the

food which we daily consume. Food stands in much the

same relation to the human body as fuel does to the

steam engine.

But the food of human beings is destined to fulfil

other ends besides those implied by the fuel of the

steam engine. The latter, after being constructed,

daily wastes. Every day it becomes worse
;

for each

stroke of its piston, to say nothing of the motion

of its other parts, implies a waste of the piston it-

self, and of the cylinder in which it is enclosed, and

in which it works. Now, when these get out of

order, the whole machine has to be stopped, that

the engineer may repair the deteriorated portions; but

this is impossible in the animal frame without death

ensuing. So that the human body is to be looked upon

as an engine constantly working, constantly wasting,

and constantly repairing its own deficiencies. But, just
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as the coal which is used to drive the steam engine

would be useless for the repair of the brass or iron of

which the engine is composed, so would that kind of food

which is most useful in supplying the means of motion

in the human body be useless for repairing the waste of

its tissues.

From this we are led to conceive that human food

must consist of more than one kind of material, and so it

does. If we take the staple of life as consisting of bread

and meat, we find there the necessary substances : for

bread, especially white bread, consists chiefly of starch,

which may be likened to the coal of the steam engine

;

whilst meat consists of two portions, the fat and the lean,

of which the former goes to aid the starch in propelling

the machine, the latter going to repair the waste entailed

by the action of the two former. Now how should we

set about finding out how much work a steam engine

had done in a given time ? Not surely by estimating the

infinitely small amount of refuse prodaced by the waste

of the iron and brass, but rather by the amount of coal

consumed. So in the human body, the work is to be

measured by the starch and fat used up, or rather, by the

products of these, not by the waste of the muscles [or of

the meat in a changed form] . Nevertheless, this error

was for a long time made in the case of man, and has

only recently been exploded.
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Now, as to tlie different kinds of motion observed

in man or other animals, certain of these are common to

all kinds of bodies, animal and vegetable, as well as

mineral. Of such kinds are the motion implied by

chemical change, by heat, and the more marked pheno-

mena of gravitation
;
but, besides these, there are certain

partly physical, partly vital phenomena, such as result

from the commingling of oil and water, especially if the

latter contain a substance like the white of egg. These

movements were first observed by a well-known and

distinguished botanist of this country, named Robert

Brown, whence the movements are sometimes spoken

of as the Brunonian, or, on account of the small size of

the bodies concerned, molecular movements.

If we make the acquaintance of some of the lowest

forms of animals and vegetables, we find ourselves on

a kind of neutral ground, the inhabitants of which might

belong to either kingdom, and to which of these they do

really appertain it is not easy to say. Many of these

lowly forms of animals and plants consist of a kind of

jelly-like material, and apparently of nothing else. They

have no organs of sense, no organs of digestion even, nor

of circulation. Still these little structureless particles

have the power of motion, and even of destroying -beings

much higher than themselves in the scale of animal life.

From one of these living masses of jelly, called an

VOL. II. M
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amoeba, this kind of motion, by tbe protrusion of certain

portions of tbe mass in any given direction, ultimately

followed by tbe whole, bas been termed amoeboid. Still,

tbis variety of motion, not depending upon gravitation,

but on tbe vital action of tbe living being, necessitates

cbemical change, and consequently food. It is, indeed,

seen even in man, in whose veins, and constituting a

portion of bis blood, flow certain small rounded and

colourless bodies called white blood corpuscles, which

frequently exhibit similar changes
;

often also particles

of the same kind in other parts of the body do the same

thing.

Mounting to a somewhat higher stage in animal life,

we encounter a number of beings furnished with little

fringe-like processes, which they can keep in constant

motion. These fringe-like processes are termed cilia,

and their motion is called ciliary

;

it may be used to

illustrate a point to which we shall again have occasion

to refer. The minute beings furnished with cilia are not

unfrequently fixed to one spot, without the power of

changing their place of abode. In these beings the cilia

are useful for setting up currents in the water by which

they are surrounded, by which currents particles of food

may be driven to the creatures which are deprived of the

means of going in search of it. But in others, which are

free, the motion of their cilia in the surrounding water
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resembles in its effects those o£ the screw of a steamer,

for thereby the little beings are rapidly propelled from

one point to another. Perfectly similar are the effects

of a steamer's screw, which, the steamer being firmly

fixed, would only be able to set up currents in the water

but which, when the vessel is free from the shore, drives

it rapidly along. This same kind of motion is also

observed in certain parts of the human body, notably in

the air passages, which are lined by these little bodies

constantly waving about, and tending to drive any wan-

dering particle which may have found its way into the

lung back to the outer air.

Still, all these kinds of motion, as seen in the animal

frame, sink into insignifigance when compared with that

induced by the special apparatus prepared for the

purpose, and which we term the muscles
;
that is to say,

the red fleshy parts of an animal. It is with this kind of

motion we have mostly to deal, and this apparatus we

must carefully describe. There are, then, two kinds of

muscles : one set more or less completely under the

control of the will, the other more or less completely

beyond this
; the one kind is seen to most perfection in

the powerful muscles of the arm and leg, the other in

such an organ as the churning apparatus of the stomach.

It is with the former we now must deal, and it will be

enough, in giving an idea of its structure, to recall to
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the recollection of every one how a piece of meat boiled

for a long time tends to become stringy. These strings

are the so-called muscular fibres, which are themselves,

in turn, made up of smaller and finer threads.

Then, again, each muscle has a beginning and an end,

or, as they are technically termed, an origin and an

insertion. Most frequently both of these are connected

with bones, the one end with one bone, the other with

another; but sometimes this is not so, as in the case

of the muscles which move the eyeball, one end of which

is attached to bone, the other to the soft structures of

the eye. But often the points to be connected are too

far distant to be united altogether by muscular structure,

and then, just as when a barge has to be dragged along

by horses, a rope is used to transmit the power from the

horse to the barge, so in the human body certain strong

unyielding cords are employed to transmit it from the

muscle to the bone
; these we call tendons. Not un-

frequently a muscle has a tendon of origin as well as a

tendon of insertion
; but it must be distinctly understood,

that these are cords merely, which serve to transmit

force from one point to another, and have nothing to do

with the origin of the force, which depends on the

shortening of the red muscular fibres, a property which

is innate in them, and which is characteristic of them.

When we examine all the muscles of the body (which
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number upwards of 1,000), especially those of the limbs,

we shall find that the one extremity of the majority
1

is directed towards the centre of the body, the other

towards the end of the limb, and it is the former which

is most frequently termed the origin of the muscle.

If now we trace a muscle and its tendon from its

origin to its insertion, we shall most probably find

that it passes over a spot where two bones come to-

gether. This we term a joint
,
the bones being united

in two ways, either so that the one can move upon

the other, or so that both are immovable. It is with

the former class we have chiefly to deal; and for our

purpose we may assume that these joints are of two

kinds, either ball-and-sOcket joints, admitting move-

ment in every direction, as in the case of the shoulder

joint and hip joint, or hinge-like joints, such as those

of the elbow and knee, where the motions are more

limited in their character, and are almost restricted to

one direction. For the construction of these joints

two things are necessary—smooth surfaces of bone,

rendered still more smooth by a layer of cartilage or

gristle, the one surface corresponding to and fitting

into the other, and strong bands or ligaments extend-

ing from the one bone to the other, so as to keep

everything firmly in its place, and admit of only a

limited degree of motion.
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Haying explained tlie machinery, so to speak, of

the human engine
; having shown it to consist of

certain self-contracting muscles, the pistons as well as

the boilers of the machine
;
of tendons, its connecting

rods or belts; of joints, the grooves in which the

rigid bones move and work
;
we must fall back on

certain elementary principles in order to explain fully

the working of this wonderful mechanism. In every

solid body there is a point which is termed its centre

of gravity
,
which being supported, the whole body will

be so; and this in a solid corresponds to the point

where certain lines cut each other. In the human

body it will not be more to one side than another,

and will correspond with a plumb-line dropped from

the head when the individual is standing upright.

So, again, it will be at those points in this line where

the weights of the upper and of the lower half counter-

balance each other. Finally, at the point where these

two intersect each other, and encounter a third line

corresponding with that in which the right side of

the body balances the left, is the centre of gravity.

In the human being this centre is situated low down

between the two haunch bones, but it varies with

every movement of the body.

Of all mechanical powers, again, the simplest are

those known as levers, of which there are three
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varieties. A lever consists of a rigid or unbending

bar or rod, whereby a force is transmitted fiom one

point to another, sometimes gaining power, sometimes

losing it, as in the following examples. Lever No. 1

T
t\|/ 1

consists of a rigid rod, movable upwards and down-

wards only, on a given point, which is called a

fulcrum. At the one extremity of the rod a certain

power is exerted, at the other is the weight to be

raised, or the body to be influenced.

Now, when the fulcrum, f, is near the weight, w,

the power, t, will have the advantage of the long

arm of the lever ; but, on the other hand, will have

a longer distance, t b, to travel through before bring-

ing w to a certain level, ba. On the other hand,

were the fulcrum, f, nearer t than w, there would

be a loss of power, but a gain in the distance to

be travelled through; which, as it must be done in

the same time by both arms, is technically known as

a loss of velocity. On the other hand, were f equally



/

i68 PHYSIOLOGY FOR PRACTICAL USE.

distant from t and w, both would be in exactly the

same predicament
;

there would be neither gain nor

loss in power or velocity, but the force would be

transmitted unimpaired from t to w, and the velocity

with which these would pass through a given dis-

tance would be the same. This is the condition in

that useful example of a lever, the common balance

for weighing sugar and tea and such like commodi-

ties, where the pound weight is the power, the knife-

edge by which the balance is suspended is the ful-

crum, and the substance weighed is the weight to be

raised.

2 .

M/

In lever No. 2 we have the power at one end, the

fulcrum at the other, and the weight between the

two ; so that it is evident that in this there must

always be a gain of power, as the weight, being

nearer f than t, will rest more upon that extremity

of the lever, whilst there is a loss of velocity, t

having to travel through a greater distance in a given

time than w has.

3 .
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In lever No. 3 tlie very reverse is the case; for in

this instance, the weight, w, is at one end, the ful-

crum, p, being at the other, whilst the power, t, is

between the two; so that, in this case, there is in-

variably loss of power and gain in velocity. As

common illustrations of these forms of levers, we

might take of No. 1, the act of stirring the fire with

a poker
;

here the coals are the weight to be raised,

the bars of the grate are the fulcrum, and the power

is the hand applied to the end of the poker. So, of

No. 2, a man pushing a wheelbarrow is a good ex-

ample
; here, the fulcrum consists of the wheel rest-

ing on the ground, the weight lies in the barrow,

and the force is applied through the medium of the

handles beyond it. Of the third form of lever we

might take an example from a man in the act of

dragging from the wall a ladder leaning against it

;

this he does by pulling one of the steps on a level

with his shoulder (the power), and pushing his foot

against the lowest step of the ladder (the fulcrum),

and so raising the ladder (the weight) straight up

in the air.

When we come to examine the human body, we

find examples of all these forms of levers, although

not in the same abundance. Thus of the first, where

the fulcrum lies between the power and the weight.
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we may take the common illustration of a man wlio

lias fallen asleep in liis chair, when insensibly his

head falls forward on his chest. Suddenly he awakes,

and throws up his head, thus calling into play a lever

of the kind described. For here, we have the head

hanging forward as the weight, the fulcrum is the

back-bone on which the head rests, whilst the power

is the muscles fixed to the back of the head and to

the back of the chest. The same kind of action is

seen in a horse throwing up his head after drinking,

and so on
; but levers of this kind are not very

numerous in the human body.

Lever No. 2 is exemplified in that kind of action

which is implied by a man standing on tiptoe, for in

this case the whole weight of the body, which ordin-

arily rests on the arch of the foot, is thrown forward,

so as to rest on the toes, by means of the strong

muscles in the calf of the leg contracting, and drag-

ging up the heel. The toes are the fulcrum; the

body resting on the arch of the foot is the weight

;

and the tendon of Achilles connecting the great

muscles of the calf with the heel represents the

power.

Neither is this kind of lever common in the human

body, which, for the most part, chiefly affords illus-

trations of the third kind of lever, where the weight



MUSCULAR MOTION. 171

is at one end, tlie power in tlie middle, and tlie

fulcrum at the other end. To take a common ex-

ample : in bending the forearm and hand on the arm,

so as to bring the hand on a level with the shoulder,

a strong muscle, called the biceps, is brought into

play. This is the power, and it acts on the forearm

just in front of the elbow joint, which is the ful-

crum, whilst the hand and anything contained in it

represent the weight to be raised. Now, the reason

this kind of lever is so much more common in

the human frame than any of the others is simple

enough. There is, in the first place, the fact that it

admits of much greater symmetry, but, from our pre-

sent point of view, this is of no consequence ;
the

second is, that, in the animal frame, the power which

may be applied is practically unlimited, so that a

gain of velocity is of much greater importance than

a loss of power, for a muscle can easily be made

large enough to insure strength as well as swiftness.

Still, in the human body, the means of employing

force are identical with those seen in the steam engine,

for there also, we have to deal with a series of levers.

The up-and-down motion of the piston is communi-

cated, by means of a crank, to a horizontal beam,

which bears one or more toothed wheels, or some

similar means of carrying power from one spot to
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another. But these toothed wheels are only levers,

where the axle is at once fulcrum and power, a com-

bination which implies the greatest possible velocity

with the greatest expenditure of power. The wheel

which is driven by the one attached to this axle re-

presents the weight.

When further we come to consider these mechanical

forces as applied in the human body, we have to notice

that, in very many instances, the tendon of a muscle

is inserted obliquely into its bone ; this implies an

additional waste of force, for the nearer the perpen-

dicular a force is brought to act on the lever, the

greater is its effect. But, just as outside the body

we find the direction of a force changed by means of

a pulley, so we find the same thing accomplished in

the body, when the tendon of a muscle is bound down

by a sheath or a ligament, thereby effecting the change

of direction with very little loss of power.

In all muscular actions taking place in the human

being, the mechanical principles we have laid down are

observed ;
but they are probably best illustrated by

the various forms of progression, that is, moving

from one place to another, employed by the human

being. This leads us to consider another point in

mechanics connected with what is known as the base

of support,
as applied to the centre of gravity. Every
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one knows Low muck more difficult it is to keep up-

right a tall, thin body, than a broad and flat one

;

or, to take an extreme instance, to keep a spinning

top upright on its point than 011 its head. This is

because the base of support is narrow in the one

case, broad in the other. In walking at sea a man

strives to keep his feet apart, because the line from

the centre of gravity naturally falls between his feet,

and the farther they are apart the greater is his basis

of support ; and this habit gives to sailors their peculiar

and, to landsmen, awkward-looking gait. There is an

old saying, that cats always fall on their feet
;

the

reason is, that the line from their centre of gravity

falls downwards to the ground between their four

limbs, and being extremely active they can always

manage to keep it there. So babies, when beginning

to move about, crawl before they walk, the centre of

gravity being so much more easily kept within the

base of support in the one case than in the other. As

soon as the centre of gravity is disturbed, so that a

line drawn from it, perpendicular to the surface of

the earth, falls outside the base of support, a move-

ment must be made, or the individual will fall down.

This explains the old trick of asking a man to walk

up to a wall, to place one foot close to it, and parallel

with it, and then, asking him to raise the other, he
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finds lie cannot do so without falling, simply because

bis centre of gravity would fall without the narrow

base of support afforded by the one foot.

Now let us consider the means by which a man may

move from one place to another, thereby expending

force in causing the contraction of certain muscles,

these muscles acting on certain bony levers, whereby

the body is moved. This leads us to consider the

ordinary attitude of man in walking, the erect posture

characteristic of the human race. The maintenance

of this posture is not a merely passive act, for it re-

quires the constant action of a certain number of

muscles, which act in opposite ways, and so keep the

human being upright. The first thing to be noted

is the way in which the body is supported on the

foot. The foot itself consists of an arch, the base of

which is more extended in front than behind, and the

whole weight of the body is made to fall on this

arch by means of a variety of joints. These joints

further enable the foot to be applied to rough and

uneven surfaces, so that the flat portion of the foot may

be adapted to these without inconvenience. The foot

is connected with the leg by the ankle joint, before

and behind which pass down tendons of muscles situ-

ated in the leg and directed to the toes, so that when

both contract equally, the leg is held firmly on the foot
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or the foot on the leg. The same arrangement is seen

at the knee and at the hip
;
and in each instance we

have a series of muscles on one side which may be

made to antagonize those on the other, and those in

front to oppose those behind : by the simultaneous

action of all these muscles the limb is held fast, and

the upright position is maintained. The one set of

muscles, which keep the limb straight, are called ex-

tensors, those which bend the limbs are called flexors.

It will thus be seen that the maintenance of the erect

posture is by no means a passive effect, but the result

of constant muscular contraction; so that when a man

is stunned, or in any other way loses the command

of his muscles, the first consequence is his tumbling

down. The same names are applied to the muscles of

the arm, but they are only called into play at intervals,

and are not so constantly in action as the muscles of

the lower extremities.

Connected with this subject is a venerable joke

current among students of medicine, to the effect that,

once on a time, a rude examiner asked a student who

was being examined by him, “ Now, sir, what muscles

should I call into play were I to kick you down stairs ?
”

To which the dutiful reply was, “The extensors and

flexors of my arm, sir; for I should immediately

knock you down.” In this same action of kicking-.
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exactly tlie same muscles are called into play as in

keeping tlie body upright, but they act in a different

way. When a man stands erect, his foot planted

firmly on the ground, any contraction of the muscles

of the foot would only result in raising the body as

on tip-toe; but should the limb be raised off the ground

by bending the knee, then the muscles can act freely,

and the foot can be moved in any direction : in the

one case, the foot is the part most firmly fixed—in the

other, the body is so.

Now, in walking, the first thing done is to throw

the weight of the body on to one limb so as to free

the other, which is then bent and flung forward until

it reaches the ground
;
the centre of gravity advancing

so as to fall between the two limbs, and beyond the

original basis of support. When the foremost foot

has been planted on the ground, the hinder one is

found to be raised at the heel, so as to rest on the

toes only, if the forward step has been a long one

;

but this is not the case in ordinary walking. The

muscles are now powerfully called into play so as

to act upon the leg and foot; but this being re-

sisted by the toes planted against the ground, the

opposite effect takes place, that is to say, the body,

beino* more movable than the foot, is thrust forward.O

The hinder foot is carried with the body until advanced
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to a level or in front of the other,, the centre of gravity

being at the same time carried forward with the body.

Running is effected in the same way, but at a quicker

rate, and the centre of gravity is generally kept quite

in advance of the base of support; so that, if the feet

are not moved quickly enough, or are interrupted in

their progress, the individual is certain to fall.

It will thus be seen that the movements of the hu-

man body are effected in accordance with the same

laws as regulate movement in the inanimate world. Of

course we do not now speak of the intelligence dis-

played in these movements—that is a totally different

thing
; we only deal with the mechanics of motion as

seen in, and illustrated by, the human body. In

another chapter we shall speak of the adaptation of

these principles to actual life in the practical forms of

gymnastics and training.

VOL. II. N



X.

THE INFLUENCE OF OCCUPATION ON HEALTH.

In previous chapters we have explained the structure

and function of various organs in health and in dis-

ease
;

it is now our intention to show that many of

the diseases to which our bodies are subject, arise

from simple and often easily remediable accidents of

our daily life. A very close relation exists between

health and occupation; and the more widely a know-

ledge of the principles of sanitary science is diffused,

the more certainly will the health and happiness of

our working population be secured. England cannot,

indeed, hope to maintain her pre-eminence as a manu-

facturing country, unless the health and vigour of her

artisans is preserved; and the prospects of the “work-

ing man ;; would be more surely advanced by improve-

ments in his sanitary and social condition, than by an

increase of his political power. It is always the feeble

and unhealthy who are the most dissatisfied with

their lot, and clamorous for the reform millennium

;

the healthy body and satisfied mind exist together,

and a man who has health to enable him to overcome
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obstacles and make bis way in the world, is not likely

to be very particular about tbe roughness of the

road.
%

Tbe influence of occupation on tbe bealtb is not a

subject for tbe consideration of a single class; for

wbat overwork of body does for those who earn their

daily bread in “the sweat of their brow,” overstrain

of mind effects for those who live by their brains.

There have been many instances from the ranks of

literature, science, and art, of men whose lives have

been sacrificed by too intense devotion to their pur-

suits. Mendelssohn, who concentrated more brain-work

within his short life than has sufficed for many whose

years have extended to ten decades, died of paralysis

at thirty-eight
;

his premature end most surely has-

tened by the perpetual unrest in which he spent his

every day.

Our subject readily divides itself into two sections,

viz., (a) influences general and indirect;
(
b

)
influences

special and direct.

Amongst the former we refer to conditions of de-

fective ventilation, overcrowding, long hours, etc. ; and

under the latter head we shall classify the injurious

influences of particular trades.

The packing together of numbers of human beings

in a confined room, tends at once to impair the purity
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of the air
;

for its vivifying principle, oxygen, is re-

placed by that most injurious gas, carbonic acid. It

is a primary natural law, that man needs an abundance

of pure air to support his healthy existence.

‘ 1 A breath of unadult’rate air,

The glimpse of a green pasture, how they cheer

The citizen, and brace his languid frame !
”

How imperfectly this requirement is supplied in large

manufactories, and what a powerful source of mischief

is at work in such places, may be indicated by the

following facts. In 100,000 parts of pure air, there

are rarely found more than 80 parts of carbonic acid

:

in rooms in towns, freely ventilated, the proportion

rises to 80 parts in the same volume, while in ill-venti-

lated rooms and workshops there have been found from

100 to 700 parts, or twenty times nature's allowance.

The working classes are exposed to no more fruitful

cause of disease than this excess of carbonic acid in

the air which surrounds them. When a high per-

centage of carbonic acid prevails, the circulation of

the breathers is generally observed to become en-

feebled, the frequency of respiration to increase, and

nervous power to fail. Much of the consumption and

scrofula of town populations is due to an atmosphere

overcharged with this gas. Nothing affects its power

for ill so much as an elevated temperature. “ Thus

even 1 per cent, of carbonic acid may be endured at
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a temperature under 50° Fahrenheit, which at 70° or

80° would be absolutely intolerable.” On entering a

close room in which a number of persons have been

employed for many hours, the atmosphere seems quite

unbearable, and we gasp for an open window; while

the workpeople, accustomed to the vitiated atmosphere,

seem to breathe with ease, and say they do not feel

any inconvenience. Is the closeness innocuous because

it is nor felt ? By no means. Acclimatisation is

dearly bought. By the gradual depression of all the

functions, less oxygen is absorbed, and the vitiated

air then suffices for an enfeebled organism, just as it

would for the respiration of a cold-blooded animal.

This kind of vital depression, when frequently expe-

rienced, is destructive to the elasticity and vigour of

those exposed to it. In such an atmosphere, rapid

and efficient work, to say nothing of comfort and hap-

piness, is out of the question. It is gratifying to find

from the last published reports of the Factory In-

spectors, that very decided physical improvement has

been effected by the factory regulation laws, and as a

natural consequence “a wide-spread and almost uni-

versal improvement in tone both of the employer and

employed has been noticed.” Attention to the laws

of health is thus seen to secure an immediate and per-

manent reward.
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Long hours are not now, happily, so crying an evil

as formerly, for the legislation of 1867 has placed

reasonable limits on the time during which employers

can keep their hands at work. There is even now,

however, ample evidence of the prevalence of this evil,

especially as it affects the young. In the east end of

London, where it appears to be practically impossible

to enforce the wholesome regulations of the Workshop

Act, in consequence of the pauperism of the population,

many hundreds of young children are employed from

eight to ten hours a day in light handicrafts, such

as the making of lucifer-match and other small boxes.

Lord Shaftesbury’s “ Children’s Employment Commis-

sion of 1861” brought to light many glaring instances

of overworked children in the hosiery trades of Lei-

cester and Derby, the straw-plaiting trade of Luton

and Dunstable, the iron trades of South Staffordshire,

and many others. It was invariably found that the

most exacting taskmasters were the children’s own

parents, and recent experience in London confirms

this fact. What wonder that the mortality should

be excessive in districts where children have been

kept hard at work in a temperature varying from

106° to 120° for six-and-tkirty hours without going

to bed, as in the glass works of Yorkshire, or where

infants of but six years are pent up for fifteen hours
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out of the twenty-four in small overcrowded rooms,

as in the lace schools of Nottinghamshire ? * Surely

no more unfavourable conditions for the healthy de-

velopment of mind and muscle could be imagined.

The restriction of the hours of labour in factories is

not an unmixed good. In busy seasons, the necessity

for rapid completion of orders is at times so great

that home work is encouraged, and there performed

perhaps in close rooms under even more unfavourable

conditions than exist in the factory. It is not, of

course, possible to carry about engines and machinery,

but in many branches of trade “finishing work” may

be done at home, and the limitation-of-time enactments

are thus rendered worse than useless. In these “ season

trades,” as they are termed, in which for several

months in the year there is nothing to do, and then

for a few months more than can be readily accom-

plished, it may perhaps be found that some slight

modification of the law giving permission for a few

extra work-hours per week during the summer months,

may be found sufficient to meet their requirements.

It is satisfactory to learn from the recent reports, that

those employers who have acted up to the spirit of

the “Workshop Regulation Act” have found that the

* See Reports of above Commission.
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increased energy and activity of tlie hands, when work-

ing under improved conditions in airy rooms, leads to

the production of as much work in ten hours and a

half as formerly required twelve or thirteen hours. In

the presence of this fact, it is disappointing to read

that the lace and straw-plait schools (being neither

factories nor workshops) escape the operation of this

Act, and many of the bonnet makers,* who consider

themselves “ young ladies,” resist the interference of

any law which classifies them with “ factory workers.”

Legislative enactments for the remedy of these evils

exist already, which, if fully carried out, would accom-

plish much. A sufficient cubic space must be allowed

to every factory hand, as it is to lunatics and paupers

;

and regard must be had no less to the quality than

the quantity of the air supplied.

Plainly, to manufacture perfectly pure air by Act of

Parliament and deliver it on the premises, is impossible :

we must, therefore, do what we can to keep it whole-

some, by devoting strict attention to ventilation, by

the adoption of disinfectants for drains and sewers, so

as to kill or render innocuous all organic impurities,

* Although “ there are no bonnets made now-a-days, straw may be

worn in a thousand fascinating shapes,” and the pressure put upon

the producers is often temporarily so great as to lead to most dis-

tressing breaches of sanitary laws.

—

R. Baker, Esq., “ Report on

Factories," to Oct., 18G8.
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and by the preservation of open spaces in and near our

great centres of industry. The ventilation of mines

is under legislative regulation, and with the most

beneficial results, many lives being thus saved annually.

The ventilation of lodging-houses is also subjected to

police supervision in the interests of their casual occu-

pants. Surely the thousands who spend their lives in

our workshops and manufactories have even a greater

claim on the care of the State.

Much also might be done by the working classes

themselves, by the cultivation of habits of personal

cleanliness. The fact must not be disguised, that a

most baneful consequence of overcrowding is the

vitiation of the air by the emanations from the

bodies of diseased or uncleansed persons. French

scientific investigation has disclosed the unpleasant

fact that skin dirt, composed of perspiration, oily

matter, and dust, contains myriads of microscopic

existences, both vegetable and animal. These

cutaneous emanations are dissipated in and affect the

air; add to these the pulmonary exhalations of con-

sumptive and scrofulous persons, which are believed

by some to be vehicles of contagion, and some idea

may be formed of the risk to health incurred by those

whose days are spent in an atmosphere so highly

charged with organic impurities. “ The greater the
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aggregation of unwashed human masses, the more hor-

rible must be the resulting atmospheric impurity.”

(Rumsey.)

In calculating the amount of evil arising from

general causes, such as those now under consideration,

the fact should not be overlooked, that although there

may be no fatal disease, a condition of what has been

called negative health is sure to be engendered, and

the majority of the workers become debilitated, until

life itself becomes a misery.

It is impossible to over-estimate the advantages

which accrue to those who can mitigate the effects

of the poison inhaled during the day by a residence

where

—

“ ’Tis rural : trees are to be seen

From every window, and the fields are green
;

”

and it should be a matter for general congratulation

that the building of dwellings for the labouring classes in

the suburbs, and cheap trains for their accommodation

have brought this immense privilege within the reach

of many who could not a few years ago have ob-

tained it.

The working classes hold a remedy against long

hours in their own hands
;
* but it is surprising to

* We hope we may not he understood by this expression tacitly to

advocate “ strikes,” for any such attempted remedy almost always

proves a worse evil than the disease.
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notice liow slow they are to avail themselves of it.

Indeed, they may be said in one respect to be con-

senting parties to the prevalence of this evil; for the

adults are in most instances not slow to seize the op-

portunity of earning “ overtime,” and parents will go

so far as to put pressure upon managers to employ

children of tender years, and do not scruple to mis-

state the age of the little ones, so that they may not

be brought within the clauses of the Factory Acts.

Let operatives work more quickly while they are at

work, that they may have time for rest or recreation

after the day’s work is over; for by means such as

these they are more surely promoting their best in-

terests than by falling in with the arbitrary regulations

Df trades’ unions, as that, for instance, which enjoins

diat a man must only use one hand in laying a brick.

Hie lower orders of the working classes might well

:ake a lesson from the change which has passed over

the habits of City men of business. A few years ago

the ordinary working hours were from 8 a.m. to 8 p.m.

;

whereas now 10 to 5 is the rule; work which formerly

Dccupied ten to twelve hours being now accomplished

in half that time. But we can scarcely expect that

any real improvement in the particulars we have men-

tioned will result until the elementary laws of health

are taught in -our schools, and the working population



1 88 PHYSIOLOGY FOR PRACTICAL USE.

liave learned liow ranch the maintenance of the sound

mind in the sound body, “ the only fund to which they

must look for subsistence through life/* depends on

themselves. May we not hope that the English work-

man (instead of looking for assistance from the Legis-

lature, or from benevolent societies) will determine to

secure for himself those advantages which his own

vigour and energy so well qualify him to attain ?

The general or indirect influences which affect the

health of the operative class, have hitherto engaged

our attention. We will now refer to those directly

attributable to certain callings. Such a large propor-

tion of the ailments and diseases of this section of the

population have an intimate relation to their occupa-

tion, that it is difficult to deal with the subject within

the limits of a single chapter. As the enumeration of

every trade to the pursuit of which special evil may

be traced would probably prove tedious, we present

in a tabular form on page 190, a few of the more pro-

minent instances.

A few additional particulars in explanation of this

summary may be of interest. The destructive influ-

ence of the steel-grinding trades of the Sheffield dis-

trict was not generally known until the fork-grinders

(who work on dry stones) drew up a description of the

pernicious effects of their calling
;

in which they de-
.

—

—

-
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dared that the average age of a fork-grinder did not

exceed thirty years ; that the men early contracted the

te grindeds complaint,” an asthmatic cough ending in

consumption
;
that “

life was a burden, and the frames

of the poor sufferers wasted away, by a repetition of

slow tortures.” This was no over-statement of the

case. A poet of their own town has graphically de-

scribed the perils incident to this occupation, and, it

must be added, has no less truly depicted the prevailing

character of many of its victims.

“ There draws the grinder his laborious breath;

There, coughing, at his deadly trade he bends

;

Born to die young, he fears not man nor death,

Scorning the future, what he earns he spends : . . .

Yet Abraham and Elliot * both, in vain,

Bid science on his cheek prolong the bloom

:

He will not live ! he seems in haste to gain

The undisturbed asylum of the tomb,

And, old at two-and-thirty, meet his doom !

”

Flour, and more particularly dried “ corn flour,” is

almost as injurious as metallic dust, affecting the con-

stitution in much the same way. Bakers and millers

are a short-lived class of men, seldom attaining more

than forty years. u Shoddy grinders,” boys employed

in paper manufactories to sort, pick, and tear up old

rags, suffer from a peculiar form of bronchitis caused

* The inventors of the Grinder’s Preservative, which the grinders

will not use.
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by their dusty work, and chaffcutters and many

others are similarly affected. The principal predis-

posing cause of the ailments of tailors and shoe-

makers is the adherence of these trades to the practice

which demands that while at the “ board ” they shall

squeeze themselves up into the most ridiculous of

postures : which it is obvious must considerably cur-

tail the space allotted to the free action of the vital

organs. The adoption of the sewing machine is, how-

ever, taking much work out of the hands of the journey-

men tailors, a girl being able in a week to attain as

great proficiency in sewing or stitching as an appren-

tice would take two years to achieve with his unassisted

needle.

The hard lot of milliners is well known. We mention

their case only for the purpose of suggesting that the

public who employ them might, by careful foresight,

do more than the masters for the alleviation of their

misfortunes.

Our readers will hardly have expected to find that

sewing machines, so freely spoken of as the remedy for

the grievances of overworked seamstresses, may be

themselves classed among agents of mischief; but some

machines work heavily with an up-and-down movement

from the hip, which soon becomes extremely wearing;

while others are set in motion by a light heel-and-
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toe action, wliicli may be long carried on without in-

j
ul7-

Our writing masters must be held responsible for

much of the disease which attacks those who spend their

lives at the desk, since children are taught to write

with their bodies twisted into almost impossible con-

tortions over their copy-books, instead of being allowed

to sit in an easy, natural attitude. We can recommend

those who have to write much, to adopt Lord Palmer-

ston’s plan of standing while they write, or else to

sit on a chair with a back to it which may be drawn

near the desk, and thus supply a rest for the back.

The arsenical compounds, mercury, lead, and anti-

mony, the ^special bane of artificial flower makers,

meteorological instrument makers, and of plumbers,

painters, and printers, are subtle poisons which insinuate

themselves into the system, and, as surely as they find

an entrance, produce most disastrous results. Arsenic

and mercury speedily induce a combination of disorders

which end in an early death, whilst lead and antimony

deal far less mercifully with their victims. It is the

feature of lead-poisoning that all the natural functions

are impeded; the removal of effete and injurious matters,

which is continually taking place in a healthy person,

is checked
; and therefore the poison remains and accu-

mulates in the system until circulation and respiration

VOL. II. o
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become enfeebled, and death ensues. A painter, when

discussing bis midday meal, should realise that the lead

in the paint on his hands is passing by little and little,

via the bread and cheese, into his stomach, and may

become the fruitful parent of many disorders.

A preparation of white lead (sugar of lead, as it is

termed, from its sweet taste) has been largely used to

whiten straw hats and bonnets. The dust is diffused

through the air, and is inhaled and swallowed by the

workpeople in such quantities as to be most injurious.

Much illness has thus arisen, and several lives have

been sacrificed. It has been suggested by a practical

chemist, whose attention was drawn to the evil in

question, that a paste composed of sulphate of baryta

might be employed instead of the lead. This has been

found to work well, and is quite innocuous. The white

oxide of zinc will on trial be probably found equally

fitted for the purpose. We would fain hope that we

shall hear no more of lead-poisoning in the straw-plait

trades.

These insidious foes are much more readily kept out-

side the walls, than ejected when they have succeeding

in forcing an entrance into the citadel, and the workers

in these metals should carefully adopt simple but effec-

tual preventive measures. Too much attention cannot

be given to frequent and thorough cleansing, and a
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very Pharisaic dread of eating with hands unwashed

would prove most wholesome.

One or two exceptional cases, which well illustrate

our subject, have recently been brought under obser-

vation. A man suffering from lead-poisoning came to us,

and in reply to our inquiry as to its cause, informed

us that he was a clown, and had been using oxide of
*

lead in order to give his complexion the particular

hue required by the traditional usages of the stage.

White zinc would not have been so dangerous, though

probably equally effective. This incident may be a

warning to others who seek to improve their appear-

ance by the use of similar means, for clowns are not

the only persons who resort to external applications

lor “ beautifying 33
the complexion.

The men employed in riveting iron ships long suffered

from the consequences of inhaling the noxious fumes

from the furnaces used for heating the rivets within

the ship's hold; fresh air could only be obtained

through the hatchways, and the men died. At length

a remedy was found; the rivets were heated on deck,

and allowed to slide down pipes to the part of the ship

where they were required. The products of combustion,

so destructive in the above case, make the atmosphere

of tunnels and of the Metropolitan Bailway oppressive,

and prove injurious to the men employed on the under-
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ground line. This poison is most rife when, in a fit

of misplaced economy, an attempt is made to burn

impure and smoke-producing coke.

It will have been noticed that most of the occupations

to which allusion has been made, have been such as

are carried on indoors. The fact that those whose

avocations expose them to the inclemencies of the

wind and weather are far more healthy and long-lived

than those who work under cover, is as remarkable as

it is undoubted. When times of depression in trade

occur, those whose business has kept them within doors

cannot stand exposure to the elements, and are specially

unfitted for emigration, however it may be called for

by the terrible increase of our pauper population. To

transport broken-down factory hands, and expect them

to till the soil of our colonies, is plainly a mistake

;

but the scheme of taking their children to grow up

in the open air where food is plentiful, instead of in

crowded alleys where meat is at starvation prices, com-

mends itself to all, provided that means are adopted

for the proper care and protection of the youthful

colonists.

In conclusion, let it ever be borne in mind that what-

ever may be the specific dangers attaching to particular

occupations, there is no disease so deadly as no occu-

pation at all
;

it is a rust that corrodes, and a canker
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tliat corrupts all vital power both of body and mind.

The absence of definite purpose in life, and of regulated

effort to realise that purpose, is productive of the fatal

distemper, of the languid stagnation of ennui, or of

the distorted and morbid activities of hypochondriasis,

rendering God’s gift of life a burden or a torment.

It is never to be forgotten that labour is a law of

our being
;
and even if there be some penalty involved

in the difficulties and dangers attaching to labour, still

it is at once man’s glory and happiness to surmount

and overcome them. Lord Stanley has feelingly and

eloquently depicted the miseries affecting those who

by their worldly position seem exempted and hold

themselves exempt from the law of labour, and has

commiserated those who consume much and produce

nothing; production in proportion to power is the

secret of a happy balancing of mind and body.

No one can take even a superficial view of the world

in which we live, of the vast and ever unfolding secrets

stored within its bosom, and of the marvellous faculties

by which man is fitted to discover, develop, and apply

those secrets, without feeling that well-regulated labour

is happiness
; that indolence is death

;
that “ labour ”

is graven with a pen of inspiration over the field of

the universe.



XI.

TRAINING AND GYMNASTICS .

We have dealt with the theory of motion as applied to

the mechanism of the human body, and we have spoken

of the application of our principles to one of the simplest

forms or modes of animal motion, namely to walking.

Nevertheless, although the power of changing its place

is one of the great characteristics of an animal, in the

case of the human being there are acts much more

complex, and which require a more prolonged training

than mere locomotion. Many of these movements in-

volve the simultaneous or successive action of various

groups of muscles, and each of these groups must be

trained to take its appropriate portion of duty. Many of

them also require great speed in their performance,

others again great force, and sometimes both are ne-

cessary; but it may be safely assumed that if such be

the case, i.e., if both speed and force are necessary, the

stage of training requisite for the due and proper per-

formance of the action will become of necessity more

important and more lengthy. Herein lies the difference

between the labour of a skilled mechanic and a raw
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apprentice. But, besides special training for special

efforts, it is now-a-days well recognised that, for the

human body to attain its greatest beauty and its greatest

power, it is necessary to train not one set of muscles,

or even several sets, but all in turn, and it is on this

account that gymnastics have of late years received the

attention they have, not only as a means of physical

or bodily education, but also as a method of curing

disease. Both of these subjects we shall consider in

turn
; but we shall first speak of the preparatory process,

or that of training.

By all nations in a comparatively rude state of

civilisation, feats of strength are highly esteemed

;

and among those which have attained a higher stage,

strength when combined with skill is still valued and

respected. Among the ancients, both Greeks and

Bomans, games of strength and skill were frequent,

and even till lately boxing and prize-fighting were

favourably received among ourselves. But then, as

now, to a candidate for popular favour a prolonged

stage of training was necessary before he could hope

to attain to eminence
;

hence there arose a class of

trainers for such exercises, as we have now-a-days at

our universities in the form of grinders, men who

train candidates for mental instead of bodily en-

counters. Gradually the plan adopted by these men
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grew into a system, merely from experience, not

from any scientific notions, and it is this system we

have to examine.

If a man sets about any unusual exertion, say running

a race, he will soon become painfully aware of the efforts

required to keep up his circulation and his respiration
;

his heart will thump against bis side, and his breath

come thick and fast ; whereas a man by his side may

be going along as quietly and as easily as possible;

but then he has been trained. We have shown how

scientific mechanical principles may be brought to bear

on human movements, how the muscles act on the bones

as levers, how the muscles themselves may be likened

to a steam engine. But to enable this engine to do its

work, fuel is necessary, and this is supplied by the

blood ;
if, therefore, the engine is called upon to move

faster than usual, more fuel will be necessary, and the

blood will require to be driven more rapidly through

its textures. But as the blood soon becomes fouled

with the products of its combustion, it requires renewing,

and air must be admitted more rapidly into the lungs

to carry off the foul gases produced. Hence increased

muscular action implies a more rapid circulation of the

blood and a more frequent breathing than are ordinarily

required. This, then, is the scientific basis on which

we have to proceed.
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Trainers of the olden times supposed they had to

contend against a fearful and concealed enemy which

they called inward fat ; and it was to dislodge this

formidable antagonist, their efforts were chiefly directed.

It was this, they said, which impeded respiration and

circulation, which made a man puff and blow, and made

his heart kick against his side. So far, no doubt,

they were right; for fat will accumulate internally as well

as outwardly, and especially the heart may so become

affected, although this is not the dread foe to human life

about which medical men talk ; for there is another form

of fatty heart, where the very texture of the muscle of

the heart is turned into fat, and there is so little hope of

training a man with such a heart to become an athlete,

that the quieter he keeps himself the better for his life.

Nevertheless, fat may accumulate, and so render the

action of the heart less effective
; but this is not the true

explanation of the difficulty of breathing experienced

by men suddenly called to unwonted exertions, for it

occurs equally to fat men and to lean.

Every one is familiar with the fact that a man’s bodily

conformation materially depends on his employment

;

hence the strong sledge-hammer arm of the blacksmith,

the horny hand of the shoemaker, and so of a variety

of other occupations. For the human body is so con-

stituted, that if any part is called upon for unusual
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exertion
, this exertion implies more rapid change of

the blood in its parts, as well as a more liberal supply of

that all-necessary fluid, which in its turn insures in-

creased growth and bulk of the part. Thus, therefore,

in a healthy individual increased exertion implies in-

creased bulk and increased capacity for exertion. This

is the basis of the training system, and the basis applies

equally to external and internal organs. If any of a

man’s muscles be suddenly and unexpectedly called upon

to perform some duty to which they are not accustomed,

whether raising a heavy weight from the ground, throw-

ing it from one spot to another, running or leaping

—

in short, any unwonted exertion—they will fail to per-

form it as satisfactorily as those which have been trained

to their work. Further, the exertion will leave behind

an uncomfortable soreness, which may last a day or two,

indicating that the parts have been strained in per-

forming this novel duty; but should the exertion be

persevered in, the sense of soreness will become less

and less till it entirely disappears
;
the exertion required

to perform the act will also be less and less, for the

muscles will be strengthened by each new exertion

until finally they will perform their duty easily and

satisfactorily.

But what applies to the outer parts of the body also

applies to the more internal
; for the heart, whereby the
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blood is circulated, is a liollow muscle, and tbe principal

forces whereby respiration is effected are also muscular.

Now, a man’s heart and his respiratory muscles may be

good enough for ordinary purposes, he may have no

difficulty of breathing nor any inconvenience of circula-

tion, and yet if any extraordinary exertion is required,

both heart and lungs may fail to do their duty in their

usual quiet and imperceptible fashion. The cause of

this will be readily intelligible from what we have already

said—both the circulatory and the respiratory apparatus

require training if they are to be called upon for any

special efforts, just as with the more external muscles

of the body.

A proper system of training must accordingly be one

which provides for the due exercise of all the muscles,

voluntary, respiratory, and circulatory ; but it should also

imply a diet best suited for the development of the

muscles, that is, the formation of hard flesh, not of fat,

for fat is not only useless, but injurious, from a trainer’s

point of view. Most of our readers will remember the

general interest which was excited by Mr. Banting, when

he published his pamphlet on corpulence. In this Mr.

Banting pointed out the proper means to be adopted

for getting rid of superfluous flesh, as it is euphoniously

termed—in reality, of fat; he showed that a diet con-

sisting almost entirely of meat, or of substances con-
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taining little starch or fat, would, in course of time,

reduce any one to the desired condition. This mode of

procedure was enthusiastically adopted by a multitude

of followers, some of whom indulged in it—if we may

use the expression—or at all events carried it, so far

as to make themselves seriously ill. Now, in the olden

time something of the same system was adopted; men

were fed on half-raw beef-steaks (biftecks sanglants,

as the horrified French restaurateurs call them) with a

small proportion of stale bread and certain vegetables.

No beer or spirits of any kind were allowed. No doubt

in the main this process was correct, for the meat would

be the best thing to nourish the muscles, that is to say,

to supply the waste of the engine
; but it is not the best

thing for fuel, for some other article of diet should be

used as well as bread and meat, otherwise the system

is sure to suffer.
j

Our readers may have seen the statement in the news-

papers about the period of the University boat race, last

year especially, that the Cambridge crew was trained
j

too fine. This simply means that they had had too much

work to do, and that their limited diet had told upon

them, and made them weaker than they otherwise would

have been. Many of these men while training suffer

from boils, almost invariably an indication of a low state

of bodily health, and not unfrequently more serious
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results supervene. Navvies, again, are a class of men

wlio work harder than most others, and their diet is

often principally made up of bread, bacon, and beer

;

now this diet, although more liberal in several respects

than that allowed by trainers, is still too limited; for not

unfrequently these men suffer from scurvy almost iden-

tical in its character with that which afflicts seamen on

long voyages when their ships are badly provisioned.

It is further well known that a man cannot be kept in a

high state of training for any length of time
; he may be

brought to perfection as far as muscular strength is

concerned, but he cannot be kept there except his diet

be altered ;
if not, he trains too fine . Now-a-days,

however, trainers are becoming wiser. Mr. Maclaren,

for instance, the well-known Oxford trainer, has pub-

lished a work, which ought to be read by any one who
.

sets about fitting himself for any great bodily exertion;

he has pointed out the errors of the older systems, and

shown that with the new better results may be attained.

He boldly attacks the ancient beliefs as to inward fat and

such-like superstitions, and founds his system on a

strictly physiological groundwork. The first and most

important consequence of this change in doctrine is a

change of diet, which, under the new system, is much

I

* more liberal than of old.

Diet no doubt constitutes an important portion of any
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system of training
; by it alone, as we have seen, bodily

changes of considerable importance may be effected, but

by it alone we cannot develop our muscles, or give the

frame unusual power and endurance. For this, exercise

is necessary. As we have again and again said, in-

creased action implies increased waste, but also more

speedy growth as well as greater development, whence

its value in a system of training. But exercise to do

good should be systematised, and that now-a-days has

been done, the system constituting what is called

Gymnastics. We have said a system
,

for gymnastics,

except undertaken systematically, are useless. Further,

we have pointed out that gymnastics should be em-

ployed for two special objects; the one as a means of

educating the body, the other for curing it in certain

forms of disease. Then, again, according to the end

in view, the character of the exercises should vary,

and accordingly we have two systems to deal with,

known respectively as light and heavy gymnastics.

Exercise, although the fact is too often overlooked,

is really one of the necessaries of life. Man has been

condemned to earn his bread by the sweat of his

brow, but in return his labour has been blessed to

him, for thereby his body is strengthened, his happi-

ness increased, and his life prolonged. There are

two oreat motives or inducements to exertion; theseO J
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are, tlie necessity for eating and the love of off-

spring, and of these two the former is undoubtedly

the stronger; but, as bearing on our subject, it is

interesting to note that where little or no exertion is

necessary to procure sufficient food, just as where a

supply large enough for ordinary wants cannot be

obtained even with great exertion, the human race is

of an inferior kind. It attains its maximum develop-

ment where food is plentiful, but where it is necessary

to work hard for it. Neither the negro, who can ob-

tain a livelihood with scarcely any trouble, nor the

Esquimaux, who can hardly procure one at all, can be

compared in bodily or mental vigour with the European

or the stalwart American settler.

But in many occupations under our system of civilised

or divided labour, certain parts of the body are called

into play to the exclusion of others
; and it should be

the special function of gymnastics to remedy this

tendency to unequal development. No one who,

especially in our large towns, has had occasion to

examine the chests of a number of individuals—

a

process the necessity for which in our hospitals is pain-

fully frequent—can have failed to be struck with the

multitude of badly formed busts and undeveloped

bodies which come before him. Now, for these, in

many instances, a process of physical education would
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be their salvation. Unfortunately it is not always to

he had, for skilled masters in this department are much

rarer than in those which relate to mental growth.

Then, again, with reference to another and perhaps

a more interesting matter still, mammas constantly

complain of the difficulty they have in getting their

darlings to sit upright when they come to the age of

fifteen or sixteen. Only the other day we were asked

what should be done with a young lady who would

not sit upright : our reply was unhesitating—

“

Let her

have a course of light gymnastics.” Some of our fair

readers may remember their sufferings under the old

system—not altogether, we are afraid, banished even

now—of back-boards
;
and bearing in mind their hours

of penance in them, they may desire to avert such

troubles from their daughters : to these also we say,

“ Substitute gymnastics.” Growth at the period of

life of which we speak is remarkably rapid both in

boys and girls ; they shoot up and become tall and

lanky, they want filling out, and are troubled with

growing pains. Even men, when tall and thin, are

seldom very erect, their muscles are too weak ; and

there is only one way of overcoming this weakness

—by exercising them. Strengthen the muscles, and

the drooping shoulders and semi-erect gait will dis-

appear.
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Muscles are intended for interrupted, not continuous

action
;

give them intervals of rest, and they will go

on acting, we had almost said for ever. But, it may

be objected, there is the heart, which you have told

us is really a hollow muscle; were it to cease to act,

we should die. No doubt this is true in one sense

:

were it permanently to cease to act, undoubtedly we

should die, but it is not continually contracting, it

alternately contracts and expands, action and repose

succeed each other even in the case of the heart, and

still more should this be so with other muscles. To

place a child upright against a straight board, or even

on a music-stool, without any support, is not to give

the muscles free play, but rather to confine their effect

to a rigid and unyielding fixation of the body. Here

it is all action and no repose for certain muscles, all

repose and no action for others, and this is the very

thing to be avoided ;
uniform development, the result

of uniform exertion, is that at which we should aim.

One of the most serious features of life in the pre-

sent age, is the rate at which men of action live in the

great crowds which constitute our modern cities. The

numerous inventions which have enabled us to vanquish

time and space, have entailed on us the necessity of

living fast, to use the word in its plain sense. He

that would win the race of life must be at least as

VOL. II. - p
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speedy as his fellow competitors. So much depends

now-a-days on education, both general and special, that

parents are encouraged to force, as it were, the intel-

lects of their children. A boy that is fond of his

books is favoured over his rougher and hardier fellows,

who prefer exercise in the open air to study
:

perhaps

in our modern civilisation this is natural, but there

can be no doubt that when carried to any great extent

it is prejudicial. For a man to fight well the battle of

life, nothing is more essential than a sound mind in a

healthy body, but to insure a healthy body nothing is

more needful than a due indulgence in the healthy

sports of childhood, a due proportion of bodily, as

contra-distinguished from mental, exertion in boyhood

and manhood. The fine physique of our nation is no

doubt to some extent due to our partiality for out-

door sports, and doubtless also the effect reacts on the

cause. All this only serves to illustrate our thesis,

which is that education of the body is as necessary as

education of the mind, and that the powers of the one

should be cultivated alike with the powers of the

other.

For all of these purposes gymnastics is the instru-

ment we would employ; not gymnastics in the

sense of such exploits as those of Blondin, Leotard,

and the thousand-and-one nameless performers who
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alternately delight and horrify their eye-witnesses—we

cannot call them audiences—but gymnastics in the

sense of a system of physical education. Now it is

quite clear that the exercises which would be calculated

to fit a strong and hardy man for the Oxford and

Cambridge boat race, would be altogether unsuited

for a gentle and tender girl who had a tendency to

stoop. Hence it is good to speak of light and heavy

gymnastics, the former adapted for the weaker class of

learners, the other for those of stronger frames and

more mature years. Further, we may classify gym-

nastic apparatus into movable and fixed
;
and we may

deal with exercises specially intended to develop the

upper parts of the body, and exercises specially in-

tended .to develop the lower limbs, as well as those

which affect both.

As already pointed out, every judicious series of

exercises will imply a training of the organs of respi-

ration and circulation. Walking and running are those

which perhaps most readily effect this, as they do not

interfere with the upper limbs, and hence they are

chiefly employed for improving “ the wind ” as it is

called, for when the arms are brought into play for

any powerful effort, say pulling at or lifting a heavy

weight, if there be great resistance, the on-looker will

speedily observe the performer become redder and
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redder in the face, till he is almost purple. The reason

of this is that, the muscles of his arms having proved

insufficient to effect the removal of the body causing

the resistance, he has called a new set of muscles

into play by fixing his chest, so that during these

powerful efforts no breath can be taken. Consequently,

as the blood is rapidly undergoing change in the rigid

and contracted muscles, and as the heart continues to

drive the blood thus fouled through all parts of the

body, it not being aerated by passing through the

closed lung, the surface darkens, and the blood which

should pass through the lung accumulates outside it,

the two together producing the reddening and darken-

ing of the features. This is straining the lung, not

exercising it : it is equally injurious to both lungs and

heart, for both are alike strained, the lungs to resist,

the heart to drive on, the blood current. Hence, for

gymnastics of the lungs and heart, exercises which do

not involve the upper limbs should be selected.

It has been suggested that to exercise the lungs,

that is to say to train them, the playing upon wind

instruments might be usefully employed. Now, the

playing upon such instruments as the flute and flageolet

requires, comparatively speaking, little effort compared

with that necessary in playing the more powerful brass

instruments ;
and, provided the former be not used in
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excess, would liave, to say the least of it, no prejudicial

effect on the lungs. This is not so with the others of

which we have spoken. Only the other day, a bands-

man came before us, pale and wasted. One would have

supposed, to look at him, that he was consumptive.

On examining his chest, however, it was soon found

that it was not his lungs, but his heart, which was

affected. He was suffering from one of the worst

forms of heart disease, such as is generally induced by

too great a strain on the organs of circulation, and

which in his case led to speedy death. In this instance

there could be absolutely no other cause traced than

the nature of his employment.
\

The reason one set of instruments might be used

in the way hinted at, and not another, may be

readily explained. The essential part of the exercise

in blowing wind instruments consists in a sudden and

complete dilation of the lung with air, and its sub-

sequent ejection, more or less forcibly and more or less

gradually, the lung acting like the bag in the bagpipe.

The complete distension of the lung is, as a rule, a

good thing
;
but when great force is employed to empty

it, when the escape of the air is resisted in any way,

the proper and equable flow of the blood through the

body, and especially through the lung, is prevented.

Hence it is that in players on large brass instruments
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the face is congested and red during their exertions;

hence also results the injury to the heart, with some-

times, it may be added, destruction of certain portions

of the lung. Thus, to exercise the lungs aright we

should aim at their full distension, but at the same

time at a free expulsion of the respired air ;
and there

is no better method of insuring this than exercise on

‘foot, walking or running as the case may be.

To one entering a modern gymnasium for the first

time, the scene irresistibly appeals to his imagination

as a representation of some mediaeval place of torture.

The spars, the ropes, and the restless figures swinging
9

to and fro give the place a character quite peculiar to

itself. Now, the exercises employed as a means of

training in these establishments are mostly of two

kinds ; in one the body is the fixed point, in the other

it is the movable portion of the apparatus. Certain

also of the exercises are intended to develop the upper

limbs, certain others the lower, but the former are

the more numerous and important. It is further to

be remarked that a great many of our sports and

pastimes tend to develop one side or portion of the

body more than another, a thing which should, if

possible, be avoided, equable development being most

desirable. Thus football favours the growth of the

lower limbs ;
cricket, the lower limbs and right arm

;
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rowing, the lower limbs, loins, and arms ; racquets,

tennis, etc., chiefly the lower limbs
;
fencing, the lower

limbs and right arm
;

walking, running, leaping, etc.,

the lower limbs only. To counteract the influence of

these, or perhaps, more exactly, to correct it, is the

function of the teacher of gymnastics
;

and it is for

this reason, perhaps, that most gymnastic exercises

tell largely on the arms.

We have already pointed out that movement is the

great thing in all exercises. To overcome resistance

as well as to secure motion, no doubt, implies the ex-

penditure of more force ; but mere movement is in

many cases a gain real and decided. Athletes will

boast of the size of their biceps (the large muscle

which stands prominently out when the arm is bent

at the elbow, so as to bring the fist to the shoulder),

and of the weight of the dumb-bells they can use;

but the wise man will think less of these things than

of the fact that his muscles are getting that exercise

which is essential to their well-being and to his healthy

condition. What we chiefly insist on is, that motion

is of more importance than is violent exercise, and

hence that light apparatus may be quite as efficacious

as heavier implements.

An American, called Dio Lewis, has issued a work

and a series of apparatus which will be found useful
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in the physical training of boys, girls, or invalids. The

apparatus is contained in a small box, and consists ot

a pair of light wooden dumb-bells, a pair of very

light Indian clubs, a long wooden rod, and a pair of

wooden rings, the last for combined exercises. In Mr.

Maclaren's system, dumb-bells are alone recognised,

all the more difficult exercises being accomplished by

means of fixed apparatus. What are called gymnasiums

are sometimes advertised in the papers : these usually

consist of a number of cords, composed of India-

rubber, which the individual desirous of exercising

himself is supposed to pull out, the elasticity of the

rubber causing the recoil. This is all very well
;
but

the apparatus is expensive, and, it must be added, un-

satisfactory, except for exercising certain definite groups

of muscles under the direction of a surgeon. Nothing

more is wanted than what we have mentioned (light

dumb-bells, light Indian clubs, and a rod) ; and, in-

deed, it may be said that the motion of the body itself,

without any extra artificial resistance like that afforded

by dumb-bells, Indian clubs, and such like, is quite

sufficient for the purposes of physical education.

There is with few exceptions a tendency for the

right side to attain a superiority over the left. It

is advisable in certain respects to counteract this

tendency. Hence exercises in physical education should
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take cognisance of one side as well as of tlie other.

There are, however, certain cases where this should

not he so
; but these come more under the notice of

the medical man. They are cases of deformity or

partial paralysis.

Many kinds of mal-development are best treated by

gymnastics. Take for instance what is called the

pigeon breast. In this the breast-bone of the individual

projects far forwards and forms a ridge like that of

a fowl
;
his ribs are flattened and too straight, running

almost directly backwards. The chest, which contains

the lungs and heart, is therefore too narrow from side

to side, too wide from back to front ; but the latter

does not compensate for the former. Such individuals

are always unhealthy. They are liable to coughs and

colds, and very frequently are consumptive. Had they

when young, before the bones were too firmly set and

knit together, been put through a regular series of

exercises which would tend to expand the chest, this

would have been avoided, and the individuals might

have been strong and healthy. In no case is it too

late to do something, provided only the exercises be

judicious
;
for this, after all, is the main point. They

should be regularly graduated, becoming more and

more active till something of the desired result has

been attained.



218 PHYSIOLOGY FOR PRACTICAL USE.

Others, again, suffer from a peculiarity the very

reverse of that just alluded to; their breast-bones,

instead of projecting or bulging, retreat and form a

hollow at their lower portions. This condition is fre-

quently observed in shoe-makers who have taken to

their trade early in life, and whose health has not been

satisfactory. Many of these operatives work with the

boot or shoe constantly pressing on the lower part of

the breast-bone, so that if the bone is soft, as it is

in certain forms of disease, or indeed we might say

as it is in all unhealthly conditions early in life, a per-

manent indentation is the result. In such conditions

also gymnastics is the appropriate remedy.

Nor does the application of exercise to medicine

cease here. Ling, an enthusiastic Swede, conceived

that gymnastics might be much more widely used than

they even now are in the treatment of diseased con-

ditions, especially of deformities. He was, in course

of time, able to erect a building devoted to this pur-

pose, and even now this institution and many others

on the Continent are engaged in the work of healing.

There is no deformity more painful to the sufferer

or to the beholder than a crooked spine. But of this

there are two kinds. In one the bones are thrust

abruptly backwards, so as to form a projecting angle
;

and, as this generally depends on disease of the bone,
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little is to be done for it. In tlie other the spine is

curved, but not angular, and the curve is to one side,

not backwards. One shoulder is higher than the other,

and the sufferer has what is called a hunch-back. This
«

may also to some extent depend on diseased bone, but

it is certainly favoured by weak muscles. Exercise,

therefore, which will tend at once to straighten the

spine and to strengthen its supporting muscles, should

be encouraged ; that is, if there is nothing to indicate

thas its employment might cause mischief. Thus,

were the bones in a state of actual and active disease,

rest should be urged ; but if there is nothing more

than a mere softness of their texture, exercise is the

best remedial measure possible. It has been too much

the practice to bolster up such unfortunates in iron

cases of all kinds, what are called spinal supports

among the number, and in certain conditions these

are, no doubt, requisite
; but we strongly insist on

the fact that in particular instances they are as injurious

as exercise would be in others.

Let us take another illustration. Painters, who

have much to do with white lead, are extremely liable,

after a time, to what is called lead-poisoning. The

lead by degrees gets into their system, and gradually

their health deteriorates. They become subject to

colicky pains, their bowels are confined, and finally, if
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they have not taken warning, they have <c dropped

wrist.” The dropped wrist depends on a partial paraly-

sis, a palsy which affects certain muscles, and certain

muscles only. The patient may be unable to lift up

his hand, so that the back of it shall be turned up-

wards
;

yet he may have perfect power to close his

fist and to grasp any body with nearly his usual force.

In short, the extensor muscles of his hand are para-

lysed. The same thing, or something similar to it,

may occur to other muscles without evidence of any

kind of poisoning, so that we may consider the two

kinds of paralysis together, putting aside for a mo-

ment the treatment that should be adopted to expel

the lead from the system.

As a rule, wherever there is partial paralysis, ex-

ercise is the thing to do good. But how, it will be

said, is it possible to exercise a paralysed muscle, one

over which you have no control, no power to make

it do as you like ? So it may be ;
still exercise is

what is wanted, and it is obtained by means of elec-

tricity or galvanism. A galvanic battery, or a mag-

neto-electric machine which you turn with your hand,

is employed. The patient's affected hand grasps one

of the holders, or, as they are technically called, poles

of the battery. The physician applies the other to

the affected muscles. If these be very bad, there



TRAINING AND GYMNASTICS. 221

may be no response to the applied agency, but gener-

ally contraction is prompt, and not unfrequently pain-

ful. The process is repeated again and again. In

other words, the muscle is exercised. Its contraction

implies waste, change in its textures, renewal, and

growth. The only difference has been that, whereas

in ordinary muscular action the nerve stimulus is

enough, we have here to apply a galvanic battery to

insure the contraction of the muscle ; but the result

is the same, and in both instances it is beneficial.

We might give other illustrations of the same rule,

that growth and health are everywhere dependent on

exercise, natural or artificial
; but we have said enough

to establish our thesis, and, we trust, to attract more

general attention to an all-important matter. We are

no advocates of violent exertion of any kind, for this,

as we have shown, is only too fatal to heart and lungs

;

but we would strongly urge on parents, especially on

those whose children are somewhat weakly, the necessity

of physical education. Children who have no desire for

the sports of their time of life ought not to be en-

couraged in their sedentary habits without some counter-

balancing means of exercise. It is not good to heavily

task either mind or body before they be properly

developed. Children should not be tired out either with

lessons or with gymnastics, but they should have
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something of both. Finally, we have shown how

exercise, natural or artificial, may be employed in the

art of healing for the relief of weakness or even of

actual suffering.

The whole subject is so extensive that we have only

been able to give a brief outline of it; but we repeat

that systematic exercise is an all-important and too

much neglected means of maintaining health and of

remedying disease.
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The following is an abstract of Professor FerriePs recent

experiments upon tlie functions of tlie brain, by means

of electricity, abbreviated from a report published by

him in the “ Journal for Anatomy and Physiology.^

The first experiments recorded have special reference to

the production of epileptic convulsions ; and the mode in

which the attacks begin and the march of the convulsive

spasms are accurately recorded. All the animals were

under the influence of chloroform.

It is found that in rabbits, cats, and dogs, the applica-

tion of the electrodes for a few seconds induced almost

immediately, or, on some occasions, after the lapse of a

distinct interval, violent epileptic convulsions of one side.

When the electrodes were applied, one at the anterior and

the other at the posterior part of the hemisphere, the con-

vulsions were complete and violent in the whole of the

opposite side of the body. As a rule, they commenced

in the face, spread to the neck and upper extremity, and

then invaded the hind-leg and tail. Dilation of the pupil,

spasms of the jaws, foaming at the mouth, and loss of

consciousness, were induced when the fits were at their

greatest intensity.
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Occasionally the spasmodic convulsions remained local-

ised in one or other limb, or in some one muscle or group

of muscles, and frequently, instead of an epileptic attack,

a series of twitches alone were manifested.

The paper contains the chief results of a research

commenced with a view to test the accuracy of the views

entertained by Dr. Hughlings Jackson on epilepsy and

St. Vitus* dance. Dr. Jackson regards convulsions affect-

ing one side only as dependent on lesions of the convo-

lutions of a certain part of the brain. In order to put

this theory to the proof, the author determined to expose

the brain in various animals, and apply irritation to the

surface.

The method of irritation was suggested by the experi-

ments of Tritsch and Hitzig, who had shown that con-

tractions of definite groups of muscles could be caused

in dogs by passing galvanic currents through certain

portions of the anterior regions of the brain.

The progress of the research ultimately led to the en-

deavour to establish the localisation of cerebral function,

not merely as regards motion, but also as regards sensation

and the other faculties of the mind.

The method of experimentation which the author has

adopted is to place the animal under chloroform, and

gradually expose the surface of the brain, by removal of

the skull. In this way he has been able to expose the
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whole hemisphere. After removal of the membranous

coat, the points of blunted electrodes in connection with

a Du Bois Raymond’s coil are applied to the surface of

the brain, without injury to the outer grey substance.

The march of the spasms is shown to be quite in accord-

ance with the bedside observations of Dr. Hughlings

Jackson in cases of epilepsy of one side in man.

Peculiar variations in the mode in which the attacks

commenced, depending apparently on the position of the

electrodes on the surface of the brain, led the author to

approximate the electrodes, and to apply very limited irri-

tation, in order to discover whether the convulsive spasms

were not due to over-violent irritation of localized centres

in the brain, whose special function is to govern and

direct the action of these muscles for definite purposes,

possibly such as might indicate volition and intelligence.

The results were such as to indicate, with a beautiful

degree of exactness, the localization in certain definite

and easily-defined regions, the cerebral centres for various

apparently purposive combined movements of the muscles

of the limbs, as well as of the tail, the facial muscles,

and the muscles of the jaws and tongue. These are all

situated in the anterior parts of the brain, and the indi-

vidual centres are marked off in the various external

convolutions.

The general plan is, that in the superior external con-
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volutions, tlie various movements of the paws, legs, and

tail, are centralized; and it is shown that the distinctness

of these centres is, to a great extent, characteristic of the

animahs habits
;
the centre for the fore-paw in cats being

much more highly differentiated than in dogs and rabbits.

The middle external convolutions direct movements

of the eye-lids, face, and eyes; while the inferior govern

various movements of the whiskers, angles of the mouth,

depressors of the lower jaw, and tongue.

From other convolutions, when irritated, certain move-

ments are described as resulting, viz., of the ears, eyes,

etc. In the paper as yet published, no attempt is made

to explain the signification of these ; but the author

stated at the meeting of the British Association, that,

from his later experiments, he had been able to obtain

indications of the situation in these regions of the

centres of special sense, sight, hearing, and smell.

These results and conclusions are, however, not as yet

detailed fully. The author indicates, in a note in the

paper published in the West Riding Reports, that he had

at that time explored the brain of the monkey, and satis-

factorily localized the regions and centres corresponding

to those already discovered in the brain of the cat, rabbit,

and dog.

One of the more important conclusions drawn from the

experiments is, that the region which governs the move-



APPENDIX. 227

ments of tlie mouth and tongue in cats and dogs corre-

sponds to that which is known as Broca’s convolution in

man, and which governs the power of speech : viz., the

posterior part of the inferior frontal. This, it may be

stated, is further borne out by experiments on monkeys.

The pathology of aphasia, or speechlessness, is thus

rendered comparatively simple. The memory of words

is situated in that part of the brain which governs the

movements of articulation. It is shown, however, by the

experiments, that the brain is symmetrical, and that the

corresponding part of each hemisphere produces exactly

the same effects on opposite sides of the body. Generally

the action is on one side only, and that the opposite one;

but as regards the mouth, the action is almost bilateral,

and hence disease of one or other side alone does not

cause paralysis of the articulating muscles, because the

other side is able to govern as before. The occurrence of

loss of speech with lesion of the left side, is attributed to

the fact that most people are left brained
; and that, there-

fore, a lesion of the left side causes such an interference

with the voluntary recalling of words, that the person is

speechless, not because memory of words is utterly lost,

as this exists in the undamaged side, but because he is

unable to lay hold of the word he wishes to - express.

With the education of the other side, however, the indi-

vidual recovers the power of speech. During the interval
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of recovery of speech, only automatic expressions, or

interjections, are uttered, which are evoked by a sort of

reflex action, and unconnected with volition.

The cerebellum is shown to have a function which has

never been allotted to it, viz., to be the co-ordinated

centre for the muscles of the eyeballs. The author has

only given the results of his experiments on the cerebellum

of rabbits
;
but he has since extended and confirmed them

in cats, dogs, and monkeys.

The various lobules of the rabbit's cerebellum are

shown to have the power of directing the eyes in certain

definite directions—an action which is intimately con-

nected with the maintenance of the general balance of

the body.
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National Defence. From the 30th

June to the 31st October, 1870.

Translated by H. Clark. Demy 8vo.

Cloth, price ios. 6d.

FENN (G. M.).

A Little World. A Novel,
in 3 vols.

FERRIS (Henry Weybridge).

Poems. Fcap. Svo. Cloth,
price 5 s.

FISHER (Alice).

His Queen. 3 vols. Crown
8vo. Cloth.

FOOTMAN (Rev. H.), M. A.

From Home and Back; or,

Some Aspects of Sin as seen in the

Light of the Parable of the Prodigal.

Crown 8vo. Cloth, price 5$.

FOTHERGILL (Jessie).

Aldyth : A Novel. 2 vols.

Crown 8vo. Cloth, 21 s.

Healey. A Romance. 3 vols.

Crown 8vo. Cloth.

FOWLE (Rev. T. W,), M. A.

The Reconciliation of Re-
ligion and Science. Being Essays
on Immortality, Inspiration, Mira-
cles, and the Being of Christ. Demy
8vo. Cloth, price ioj. 6d.

FOX-BOURNE (H. R.).

The Life of John Locke,
1632—1704. 2 vols. Demy 8vo.
Cloth, price 28J.

FRASER (Donald).

Exchange Tables of Ster-
ling and Indian Rupee Curren-
cy, upon a new and extended system,
embracing Values from One Far-
thing to One Hundred Thousand
Pounds, and at Rates progressing, in

Sixteenths of a Penny, from is. 9d. to

2 s. 3d. per Rupee. Royal 8vo.

Cloth, price las'. 6d.

FRERE(Sir H. Bartle E), G.C.B.,
G.C.S.I.

The Threatened Famine in
Bengal : How it may be Met, and
the Recurrence of Famines in India
Prevented. Being No. 1 of “ Occa-
sional Notes on Indian Affairs.”

With 3 Maps. Crown 8vo. Cloth,
price 5 j.

FRISWELL (J. Hain).

The Better Self. Essays for

Home Life. Crown 8vo. Cloth,
price 6s.

One of Two
;

or, The Left-
Handed Bride. With a Frontis-
piece. Crown Svo. Cloth, price

3 s'. 6d.

GARDNER (H.).

Sunflowers. A Book of
Verses. Fcap. 8vo. Cloth, price 5^.

GARDNER (J.), M.D.

Longevity: The Means of
Prolonging Life after Middle
Age. Fourth Edition, revised and
enlarged. Small crown Svo. Cloth,
price 4-y.

GARRETT (E.).

By Still Waters. A Story
for Quiet Hours. With Seven Illus-

trations. Crown Svo. Cloth, price 6j.

GEIKIE (Cunningham), D.D.

The Life and Words of
Christ. With Map. Two vols. 4to.

bevelled boards, price 30,?.

GIBBON (Charles).

For Lack of Gold. With a
Frontispiece. Crown Svo. Illustrated
Boards, price 2s.

Robin Gray. With a Fron-
tispiece. Crown Svo. Illustrated
boards, price 2s.
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GILBERT (Mrs.).

Autobiography and other
Memorials. Edited by Josiah

Gilbert. Second Edition. In 2 vols.

With 2 Steel Portraits and several

Wood Engravings. Post 8vo. Cloth,

price 24s-.

GILL (Rev. W. W.), B.A.

Myths and Songs from the
South Pacific. With a Preface by
F. Max Muller, M.A., Professor of

Comparative Philology at Oxford.
Post 8vo. Cloth, price gs.

GODKIN (James).

The Religious History of
Ireland : Primitive, Papal, and
Protestant. Including the Evange-
lical Missions, Catholic Agitations,

and Church Progress of the last half

Century. 8 vo. Cloth, price 125.

GODWIN (William).

William Godwin: His
Friends and Contemporaries.
With Portraits and Facsimiles of the

handwriting of Godwin and his Wife.
By C. Kegan Paul. 2 vols. Demy
8vo. Cloth, price 28J.

The Genius of Christianity
Unveiled. Being Essays never
before published. Edited, with a
Preface, by C. Kegan Paul. Crown
8vo. Cloth, price 7s. 6d.

GOETZE (Capt. A. von).

Operations of the German
Engineers during the War of
1870-1871. Published by Authority,
and in accordance with Official Docu-
ments. Translated from the German
by Colonel G. Graham, V.C., C.B.,
R.E. With 6 large Maps. Demy
8vo. Cloth, price 21 j.

GOLDIE (Lieut. M. H. G.)

Hebe : a Tale. Fcap. 8vo.
Cloth, price 55.

GOODENOUGH (Commodore J.
G. ), R.N., C.B., C.M.G.

Journals of, during his Last
Command as Senior Officer on the
Australian Station, 1873-1875. Edited,
with a Memoir, by his Widow. With
Maps, Woodcuts, and Steel En-
graved Portrait. Second Edition.
Square post 8vo. Cloth, price 14^.

GOODMAN <W.).

Cuba, the Pearl of the
Antilles. Crown 8vo. Cloth, price

7s. 6d.

GOULD (Rev. S. Baring), M. A.

The Vicar of Morwenstow:
a Memoir of the Rev. R. S. Hawker.
With Portrait. Third Edition, re-

vised. Square post 8vo. Cloth, 10s.6d.

GRANVILLE (A. B.), M. D.,
F.R.S., &c.

Autobiography of A. B.
Granville, F. R. S., etc. Edited,
with a brief account of the concluding
years of his life, by his youngest
Daughter, Paulina B. Granville. 2

vols. With a Portrait. Second Edi-
tion. Demy 8vo. Cloth, price 325-.

GRAY (Mrs. Russell).

Lisette’s Venture. A Novel.
2 vols. Crown 8vo. Cloth.

GREENWOOD (J.),
“ The Ama-

teur Casual.”

In Strange Company; or,

The Note Book of a Roving Corre-
spondent. Second Edition. Crown
8vo. Cloth, price 6s.

GREY (John), of Dilston.

Jphn Grey (of Dilston)

:

Memoirs. By Josephine E. Butler.

New and Revised Edition. Crown
8vo. Cloth, price 3s. 6d.

GRIFFITH (Rev. T.), A.M.

Studies of the Divine Mas-
ter. Demy 8vo. Cloth, price 12s.

GRIFFITHS (Capt. Arthur).

Memorials of Millbank,and
Chapters in Prison History.
With Illustrations by R. Goff and
the Author. 2 vols. Post 8vo. Cloth,

price 21 s.

The Queen’s Shilling. A
Novel. 2 vols. Cloth.
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GRIMLEY (Rev. H. N.), M.A.,
Professor of Mathematics in the

University College of Wales, and
Chaplain of Tremadoc Church.

Tremadoc Sermons, chiefly

on the Spiritual Body, the Unseen
World, and the Divine Humanity.
Crown 8vo. Cloth, price 7s. 6d.

GRUNER (M. L).
Studies of Blast Furnace
Phenomena. Translated by L. D.
B. Gordon, F.R.S.E., F.G.S. Demy
8vo. Cloth, price 75. 6d.

GURNEY (Rev. Archer).

Words of Faith and Cheer.
A Mission of Instruction and Sugges-

tion. Crown 8vo. Cloth, price 6s.

First Principles in Church
and State. Demy 8vo. Sewed,
price 15. 6d.

HAECKEL (Prof. Ernst).

The History of Creation.
Translation revised by Professor E.

Ray Lankester, M.A., F.R.S. With
Coloured Plates and Genealogical

Trees of the various groups of both
plants and animals. 2 vols. Second
Edition. Post 8vo. Cloth, price 325.

HARCOURT (Capt. A. F. P.).

The Shakespeare Argosy.
Containing much of the wealth of

Shakespeare’s Wisdom and Wit,
alphabetically arranged and classi-

fied. Crown 8vo. Cloth, price 65.

HARRISON (Lieut. -Col. R).

The Officer’s Memoran-
dum Book for Peace and War.
Oblong 321110. roan, elastic band and.

pencil, price 2s. 6d. ;
russia, 5s.

HAWE IS (Rev. H. R.), M.A.

Current Coin. Materialism

—

The Devil—Crime—Drunkenness—
Pauperism—Emotion—R ecreation—
The Sabbath. Crown 8vo. Cloth,

price 65.

Speech in Season. Third
Edition. Crown 8vo. Cloth, price

gs.

Thoughts for the Times.
Ninth Edition. Crown 8vo. Cloth,

price 7s. 6d.

HAWE IS (Rev. H. R.)

—

continued.

Unsectarian Family
Prayers, for Morning and Evening
for a Week, with short selected

passages from the Bible. Square
crown 8vo. Cloth, price 35. 6d.

HAWTHORNE (Julian).

Bressant. A Romance. 2
vols. Crown 8vo. Cloth.

Idolatry. A Romance. 2 vols.
Crown 8vo. Cloth.

HAWTHORNE (Nathaniel).

Septimius. A Romance.
Second Edition. Crown 8vo. Cloth,
price gs.

HAYMAN (H.), D. D.
, late Head

Master of Rugby School.

Rugby School Sermons.
With an Introductory Essay on the
Indwelling of the Holy Spirit.

Crown 8vo. Cloth, price 7s. 6d.

Heathergate.
A Story of Scottish Life and Cha-
racter. By a New Author. 2 yoIs.

Crown 8vo. Cloth.

HELLWALD (Baron F. von).

The Russians in Central
Asia. A Critical Examination,
down to the present time, of the
Geography and History of Central
Asia. Translated by Lieut. -Col.

Theodore Wirgman, LL.B. Large
post 8vo. With Map. Cloth,
price 125.

HELVIG (Capt. H.).

The Operations of the Ba-
varian Army Corps. Translated
by Captain G. S. Schwabe. With
Five large Maps. In 2 vols. Demy
Svo. Cloth, price 245.

HINTON (James).

The Place of the Physician.
To which is added Essays on the
Law of Human Life, and on the
Relation between Organic and
Inorganic Worlds. Second Edi-
tion. Crown 8vo. Cloth, price 35. 6d.

Physiology for Practical
Use. By various Writers. With
50 Illustrations. 2 vols. Second
Edition. Crown Svo. Cloth, price
125. 6d.

1
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HINTON (James)

—

continued:

An Atlas of Diseases of the
Membrana Tympani. With De-
scriptive Text. Post 8vo. Price£6 6s.

The Questions of Aural
Surgery. With Illustrations. 2 vols.

Post 8vo. Cloth, price 12$. 6d.

H. J. C.

The Art of Furnishing.
A Popular Treatise on the Principles
of Furnishing, based on the Laws of
Common Sense, Requirement, and
Picturesque Effect. Small crown
8vo. Cloth, price 3s. 6d.

HOCKLEY (W. B.).

Tales of the Zenana; or,

A Nuwab’s Leisure Hours. By the
Author of “ Pandurang Hari.” With
a Preface by Lord Stanley of Alder-
ley. 2 vols. Crown 8vo. Cloth,
price 21 s.

Pandurang Hari; or, Me-
moirs of a Hindoo. A Tale of
Mahratta Life sixty years ago. With
a Preface by Sir H. Bartle E.
Frere, G.C.S.I., &c. 2 vols. Crown
8vo. Cloth, price 21 s.

HOFFBAUER (Capt.).

The German Artillery in
the Battles near Metz. Based
on the official reports of the German
Artillery. Translated by Capt. E.
O. Hollist. With Map and Plans.

Demy 8vo. Cloth, price 21$.

Hogan, M.P.

A Novel. 3 vols. Crown 8vo. Cloth.

HOLMES (E. G. A.).

Poems. Fcap. 8vo. Cloth,
price 5$.

HOLROYD (Major W. R. M.)

Tas-hil ul Kalam ; or,

Hindustani made Easy. Crown 8vo.
Cloth, price 5s.

HOOPER (Mary).

Little Dinners : How to
Serve them with Elegance and
Economy. Twelfth Edition.
Crown 8vo. Cloth, price 5*.

HOOPER (Ma ry)—continued.

Cookery for Invalids, Per-
sons of Delicate Digestion, and
Children. Crown 8vo. Cloth, price
3s. 6d.

HOOPER (Mrs. G.).

The House of Raby. With
a Frontispiece. Crown 8vo. Cloth,
price 3J. 6d.

HOPKINS (M.).

The Port of Refuge
; or,

Counsel and Aid to Shipmasters in

Difficulty, Doubt, or Distress. Crown
8vo. Second and Revised Edition.
Cloth, price 6j.

HORNE (William), M.A.

Reason and Revelation :

an Examination into the Nature and
Contents of Scripture Revelation, as
compared with other Forms of Truth.
Demy 8vo. Cloth, price 12s.

HOWARD (Mary M.).

Beatrice Aylmer, and other
Tales. Crown 8vo. Cloth, price 6s.

HOWARD (Rev. G. B.).

An Old Legend of St.
Paul’s. Fcap. 8vo. Cloth, price

4S. 6d.

HOWELL (James).

A Tale of the Sea, Son-
nets, and other Poems. Fcap.
8vo. Cloth, price 5j.

HUGHES (Allison).

Penelope and other Poems.
Fcap. 8vo. Cloth, price 4$. 6d.

HULL (Edmund C. P.).

The European in India.
With a Medical Guide for Anglo-
Indians. By R. R. S. Mair, M.D.,
F. R.C.S.E. Second Edition, Revised
and Corrected. Post 8vo. Cloth,

price 6j.

HUMPHREY (Rev. W.).

Mr. Fitzjames Stephen and
Cardinal Bellarmine. Demy8vo.
Sewed, price is.
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HUTTON (James).

Missionary Life in the
Southern Seas. With Illustrations.

Crown 8vo. Cloth, price 7s. 6d.

IGNOTUS.
Culmshire Folk. A Novel.
New and Cheaper Edition. Crown
8vo. Cloth, price 6s.

INCHBOLD (J. W.).

Annus Amoris. Sonnets.
Foolscap 8vo. Cloth, price 4$. 6d.

INGELOW (Jean).

The Little Wonder-horn.
A Second Series of “ Stories Told to

a Child.” With Fifteen Illustrations.

Square 24mo. Cloth, price 35. 6d.

Off the Skelligs. (Her First

Romance.) 4V0IS. Crown 8vo. Cloth.

Indian Bishoprics. By an
Indian Churchman. Demy 8vo., 6d.

International Scientific
Series (The).

I. The Forms of Water in
Clouds and Rivers, Ice and
Glaciers. By J. Tyndall, LL.D.,
F.R.S. With 25 Illustrations. Sixth
Edition. Crown 8vo. Cloth, price 55.

II. Physics and Politics
; or,

Thoughts on the Application of the

Principles of “ Natural Selection”
and “Inheritance” to Political So-
ciety. By Walter Bagehot. Third
Edition. Crown 8vo. Cloth, price 4$.

III. Foods. By Edward Smith,
M.D., LL.B., F.R.S. With nu-
merous Illustrations. Fourth Edition.
Crown 8vo. Cloth, price 5j.

IV. Mind and Body: The Theo-
ries of their Relation. By Alexander
Bain, LL.D. With Four Illustra-

tions. Fifth Edition. Crown 8vo.

Cloth, price 4J.

V. The Study of Sociology.
By Herbert Spencer. Sixth Edition.

Crown 8vo. Cloth, price 5 s.

VI. On the Conservation of
Energy. By Balfour Stewart, M.A.,
LL.D., F.R.S. With 14 Illustrations.

Third Edition. Crown 8vo. Cloth,

price 5s.
'

International Scientific
Series (The)—continued.

VII. Animal Locomotion ; or,

Walking, Swimming, and Flying.
By J. B. Pettigrew, M.D., F.R.S.,
etc. With 130 Illustrations. Second
Edition. Crown 8vo. Cloth, price 5$.

VIII. Responsibility in Mental
Disease. By Henry Maudsley,
M.D. Second Edition. Crown 8vo.
Cloth, price ^s.

IX. The New Chemistry. By
Professor J. P. Cooke, of the Har-
vard University. With 31 Illustra-

tions. Third Edition. Crown 8vo.
Cloth, price 5j>.

X. The Science of Law. By
Professor Sheldon Amos. Second
Edition. Crown 8vo. Cloth, price 5J.

XI. Animal Mechanism. A
Treatise on Terrestrial and Aerial
Locomotion. By Professor E. J.
Marey. With 117 Illustrations.

Second Edition. Crown 8vo. Cloth,
price 35.

XII. The Doctrine of Descent
and Darwinism. By Professor Os-
car Schmidt (Strasburg University).
With 26 Illustrations. Third Edi-
tion. Crown 8vo. Cloth, price 5s.

XIII. The History of the Con-
flict between Religion and Sci-
ence. By J. W. Draper, M.D.,
LL.D. Ninth Edition. Crown
8vo. Cloth, price 5^.

XIV. Fungi
; their Nature, In-

fluences, Uses, &c. By M. C.
Cooke, M.A., LL.D. Edited by
the Rev. M. J. Berkeley, M.A.,
F.L. S. With numerous Illustrations.

Second Edition. Crown 8vo. Cloth,
price 5-y.

XV. The Chemical Effects of
Light and Photography. By Dr.
Hermann Vogel (Polytechnic Aca-
demy of Berlin). Translation tho-
roughly revised. With 100 Illustra-

tions. Third Edition. Crown 8vo.
Cloth, price 55-.

XVI. The Life and Growth of
Language. By William Dwight
Whitney, Professor of Sanskrit and
Comparative Philology in Yale Col-
lege, New Haven. Second Edition.
Crown 8vo. Cloth, price
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International Scientific
Series (The)

—

continued.

XVII. Money and the Mecha-
nism of Exchange. By W. Stan-

ley Jevons, M.A., F. R. S. Third
Edition. Crown 8vo. Cloth, price 5s.

XVIII. The Nature of Light:
With a General Account of Physical

Optics. By Dr. Eugene Lommel,
Professor of Physics in the Univer-
sity of Erlangen. With 188 Illustra-

tions and a table of Spectra in Chro-
mo-lithography. Second Edition.

Crown 8vo. Cloth, price 55.

XIX. Animal Parasites and
Messmates. By Monsieur Van
Beneden, Professor of the University
of Louvain, Correspondent of the

Institute of France. With 83 Illus-

trations. Second Edition. Crown
8vo. Cloth, price 5.L.

XX. Fermentation. By Professor
Schiitzenberger, Director of the

Chemical Laboratory at the Sor-
bonne. With 28 Illustrations. Second
Edition. Crown 8vo. Cloth, price 5s.

XXI. The Five Senses of Man.
By Professor Bernstein, of the Uni-
versity of Halle. With 91 Illustra-

tions. Second Edition. Crown 8vo.

Cloth, price 5s.

XXII. The Theory of Sound in
its Relation to Music. By Pro-
fessor Pietro Blaserna, of the Royal
University of Rome. With numerous
Illustrations. Second Edition. Crown
8vo. Cloth, price 5s.

Forthcoming Volumes.

Prof. W. Kingdon Clifford, M.A.
The First Principles of the Exact
Sciences explained to the Non-ma-
thematical.

Prof. T. H. Huxley, LL.D., F.R.S.
Bodily Motion and Consciousness.

W. B. Carpenter, LL.D., F.R.S.
The Physical Geography of the Sea.

W. Lauder Lindsay, M.D.,
F.R. S. E. Mind in the Lower
Animals.

Sir John Lubbock, Bart., F.R.S.
On Ants and Bees.

Prof. W. T. Thiselton Dyer, B.A.,
B.Sc. Form and Habit in Flowering
Plants.

International Scientific
Series (The)—continued.

Mr. J. Norman Lockyer, F.R.S.
Spectrum Analysis.

Prof. Michael Foster, M.D. Pro-
toplasm and the Cell Theory.

H. Charlton Bastian, M.D.,
F.R.S. The Brain as an Organ of
Mind.

Prof. A. C. Ramsay, LL.D., F.R.S.
Earth Sculpture : Hills, Valleys,

Mountains, Plains, Rivers, Lakes

;

how they were Produced, and how
they have been Destroyed.

Prof. J. Rosenthal. General Phy-
siology of Muscles and Nerves.

P. Bert (Professor of Physiology,
Paris). Forms of Life and other
Cosmical Conditions.

Prof. Corfield, M.A., M.D.
(Oxon.) Air in its relation to Health.

JACKSON (T. G.).

Modern Gothic Architec-
ture. Crown 8vo. Cloth, price 5$.

JACOB (Maj.-Gen. Sir G. Le
Grand), K.C.S.I., C.B.

Western India Before and
during the Mutinies. Pictures
drawn from life. Second Edition.
Crown 8vo. Cloth, price js. 6d.

JENKINS (E.) and RAYMOND
(J.), Esqs.

A Legal Handbook for
Architects, Builders, and Build-
ing Owners. Second Edition Re-
vised. Crown 8vo. Cloth, price 6s

JENKINS (Rev. R. C.), M.A.

The Privilege of Peter and
the Claims of the Roman Church
confronted with the Scriptures, the

Councils, and the Testimony of the

Popes themselves. Fcap. 8vo. Cloth,

price 3J. 6d.

JENNINGS (Mrs. Vaughan).

Rahel : Her Life and Let-
ters. With a Portrait from the
Painting by Daffinger. Square post
8vo. Cloth, price 7s. 6d.
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JEVONS (W. Stanley), M.A.,
F.R.S.

Money and the Mechanism
of Exchange. Second Edition.

Crown 8vo. Cloth, price 55.

VolumeXVII. of The International

Scientific Series.

JONES (Lucy).

Puddings and Sweets. Being
Three Hundred and Sixty-Five

Receipts approved by Experience.

Crown 8vo., price 2s. 6d.

KAUFMANN (Rev. M.), B.A.

Socialism : Its Nature, its

Dangers, and its Remedies con-

sidered. Crown 8vo. Cloth, price

7s. 6d.

KEATINGE (Mrs.).

Honor Blake : The Story of
a Plain Woman. 2 vols. Crown
8vo. Cloth.

KER (David).

The Boy Slave in Bokhara.
A Tale of Central Asia. With Illus-

trations. Crown 8vo. Cloth, price 5$.

The Wild Horseman of
the Pampas. Illustrated. Crown
8vo. Cloth, price 5s.

KING (Alice).

A Cluster of Lives. Crown
8vo. Cloth, price 7s. 6d.

KING (Mrs. Hamilton).

The Disciples. A New
Poem. Third Edition, with some
Notes. Crown 8vo. Cloth, price

75. 6d.

Aspromonte, and other
Poems. Second Edition. Fcap.
8vo. Cloth, price 45. 6d.

KINGSFORD (Rev. F.W.),M.A.,
Vicar of St. Thomas’s, Stamford Hill

;

late Chaplain H. E. I. C. (Bengal
Presidency).

Hartham Conferences; or,

Discussions upon some of the Religi-

ous Topics of the Day. “ Audi alte-

ram partem.” Crown 8vo. Cloth,

price 3$. 6d.

KINGSLEY (Charles), M.A.
Letters and Memories of
his Life. Edited by his Wife.
With 2 Steel engraved Portraits and
numerous Illustrations on Wood, and
a Facsimile of his Handwriting.
Eighth Edition. 2 vols., demy 8vo.

Cloth, price 365.

KNIGHT (A. F. C.).

Poems. Fcap 8vo. Cloth,
price 55.

LACORDAIRE (Rev. Pere).

Life : Conferences delivered
at Toulouse. A New and Cheaper
Edition. Crown 8vo. Cloth, price

35. 6d.

Lady of Lipari (The).
A Poem in Three Cantos. Fcap.
8vo. Cloth, price 55.

LAMBERT (Cowley), F.R.G.S.
A Trip to Cashmere and
Ladak. With numerous Illustra-

tions. Crown 8vo. Cloth, 7s. 6d.

LAURIE (J. S.).

Educational Course of
Secular School Books for India :

The First Hindustani
Reader. Stifflinen wrapper, price 6d.

The Second Hindustani
Reader. Stifflinen wrapper, price 6d.

The Oriental (English)
Reader. Book I., price 6d. ;

II.,

price 7\d. ;
III., price 9d. ;

IV.,

price ij.

Geography of India
; with

Maps and Historical Appendix,
tracing the Growth of the British

Empire in Hindustan. Fcap. 8vo.

Cloth, price 15. 6d.

LAYMANN (Capt.).

The Frontal Attack of
Infantry. Translated by Colonel
Edward Newdigate. Crown 8vo.

Cloth, price 25. 6d.

L. D. S.

Letters from China and
Japan. With Illustrated Title-page.

Crown 8vo. Cloth, price 75. 6d.

LEANDER (Richard).
Fantastic Stories. Trans-
lated from the German by Paulina
B. Granville. With Eight full-page

Illustrations by M. E. Fraser-Tytler.

Crown 8vo. Cloth, price 55.



C. Kegan Paul 6° Co.’s Publications. 17

LEATHES (Rev. S.), M.A.

The Gospel Its Own Wit-
ness. Crown 8vo. Cloth, price 5*.

LEE (Rev. F. G.), D.C.L.

The Other World; or,

Glimpses of the Supernatural. 2 vols.

A New Edition. Crown 8vo. Cloth,

price 15$.

LEE (Holme).

Her Title of Honour. A
Book for Girls. New Edition. With
a Frontispiece. Crown 8vo. Cloth,
price 55.

LENOIR (J.).

Fayoum; or, Artists in Egypt.
A Tour with M. Gerome and others.
With 13 Illustrations. A New and
Cheaper Edition. Crown 8vo. Cloth,
price 3J. 6d.

LEWIS (Mary A.).

A Rat with Three Tales.
With Four Illustrations by Catherine
F. Frere. Cloth, price 5s.

LISTADO (J. T.).

Civil Service. A Novel.
2 vols. Crown 8vo. Cloth.

LOCKER (F.).

London Lyrics. A New and
Revised Edition, with Additions and
a Portrait of the Author. Crown 8vo.
Cloth, elegant, price 7s. 6d.

LOMMEL (Dr. E.).

The Nature of Light : With
a General Account of Physical Optics.
Second Edition. With 188 Illustra-
tions and a Table of Spectra in
Chromo-lithography. Crown 8vo.
Cloth, price 5s.

Volume XVIII. of The Interna-
tional Scientific Series.

LORIMER (Peter), D.D.
John Knox and the Church
ofEngland: HisWork in her Pulpit,
and. his Influence upon her Liturgy,
Articles, and Parties. Demy 8vo.
Cloth, price 12s.

LOTHIAN (Roxburghe).

Dante and Beatrice from
1282 to 1290. A Romance. 2 vols.
Post 8 vo. Cloth, price 24s.

LOVEL (Edward).

The Owl’s Nest in the City:
A Story. Crown 8vo. Cloth, price
10s. 6d.

LOVER (Samuel), R.H.A.
The Life of Samuel Lover,
R. H. A.

; Artistic, Literary, and
Musical. With Selections from his
Unpublished Papers and Correspon-
dence. By Bayle Bernard. 2 vols.

With a Portrait. Post 8vo. Cloth,
price 2 is.

LOWER (M. A.), M.A., F.S.A.

Wayside Notes in Scandi-
navia. Being Notes of Travel in
the North of Europe. Crown 8vo.
Cloth, price gs.

LUCAS (Alice).

Translations from the
Works of German Poets of the
18th and 19th Centuries. Fcap.
8vo. Cloth, price 55-.

LYONS (R. T.), Surg.-Maj. Ben-
gal Army.
A Treatise on Relapsing
Fever. Post8vo. Cloth, price 7s. 6d.

MACAULAY (J.), M.A., M.D.,
Edin.

The Truth about Ireland

:

Tours of Observation in 1872 and
1875. With Remarks on Irish Public
Questions. Being a Second Edition
of “ Ireland in 1872,” with a New
and Supplementary Preface. Crown
8vo. Cloth, price 3J. 6d.

MAC CLINTOCK (L.).

Sir Spangle and the Dingy
Hen. Illustrated. Square crown
8vo., price 2s. 6d.

MAC DONALD (G.).

Malcolm. With Portrait of
the Author engraved on Steel. Crown
8vo. Price 6s.

St. George and St. Michael.
3 vols. Crown 8vo. Cloth.

MACLACHLAN (A. N. C.), M.A.

William Augustus, Duke
of Cumberland : being a Sketch of

his Military Life and Character,

chiefly as exhibited in the General
Orders of His Royal Highness,

1745— 1747. With Illustrations. Post

8vo. Cloth, price 15s-.
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MAC KENNA (S. J.).

Plucky Fellows. A Book
for Boys. With Six Illustrations.

Second Edition. Crown 8vo. Cloth,

price 3$. 6d.

At School with an Old
Dragoon. With Six Illustrations.

Second Edition. Crown 8vo. Cloth,

price 5J.

MAIR (R. S.), M.D., F.R.C.S.E.

The Medical Guide for
Anglo-Indians. Being a Compen-
dium of Advice to Europeans in

India, relating to the Preservation

and Regulation of Health. With a
Supplement on the Management of

Children in India. Crown 8vo. Limp
cloth, price 3s. 6d.

MANNING (His Eminence Car-
dinal).

Essays on Religion and
Literature. By various Writers.
Third Series. Demy 8vo. Cloth,

price 10s. 6d.

The Independence of the
Holy See, with an Appendix con-

taining the Papal Allocution and a
translation. Crown 8vo. Cloth, price

SJ-

MAREY (E. J.).

Animal Mechanics. A
Treatise on Terrestrial and Aerial

Locomotion. With 117 Illustrations.

Second Edition. Crown 8vo. Cloth,

price 5-y.

Volume XI. of The International
Scientific Series.

MARKEWITCH (B.).

The Neglected Question.
Translated from the Russian, by the
Princess Ourousoflf, and dedicated by
Express Permission to Her Imperial
and Royal Highness Marie Alexan-
drovna, the Duchess of Edinburgh.
2 vols. Crown 8vo. Cloth, price 145-.

MARRIOTT (Maj.-Gen. W. F.),

C.S.I.

A Grammar of Political
Economy. Crown 8vo. Cloth,
price 6j.

MARSHALL (H.).

The Story of Sir Edward’s
Wife. A Novel. Crown 8vo. Cloth,
price 10s. 6d.

MASTERMAN (J.).

Half-a-dozen Daughters.
With a Frontispiece. Crown 8vo.
Cloth, price 35. 6d.

MAUDSEY (Dr. H.).

Responsibility in Mental
Disease. Second Edition. Crown
8vo. Cloth, price S-y.

Volume VIII. of The International
Scientific Series.

MAUGHAN (W. C.).

The Alps of Arabia; or,

Travels through Egypt, Sinai, Ara-
bia, and the Holy Land. With Map.
Second Edition. Demy 8vo. Cloth,
price 5y.

MAURICE (C. E.).

Lives of English Popular
Leaders. No. 1.—Stephen Lang-
ton. Crown 8vo. Cloth, price js. 6d.

No. 2.—Tyler, Ball, and Old-
castle. Crown 8vo. Cloth, price

7s. 6d.

Mazzini (Joseph).

A Memoir. By E. A. V. Two
Photographic Portraits. Second
Edition. Crown Svo. Cloth, price
5S.

MEDLEY (Lieut. - Col. J. G.),R.E.

An Autumn Tour in the
United States and Canada.
Crown Svo. Cloth, price $s.

MENZIES (Sutherland).

Memoirs of Distinguished
Women. 2 vols. Post 8vo. Cloth,
price 10s. 6d.

MICKLETHWAITE (J. T.),
F.S.A.

Modem Parish Churches :

Their Plan, Design, and Furniture.
Crown Svo. Cloth, price 7j. 6d.

MILNE (James).

Tables of Exchange for the
Conversion of Sterling Money into
Indian and Ceylon Currency, at
Rates from is. 8d. to zs. 3^. per
Rupee. Second Edition. Demy
Svo. Cloth, price £2 zs.
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MIRUS (Maj.-Gen. von).

Cavalry Field Duty. Trans-
lated by Major Frank S. Russell,

14th (King’s) Hussars. Crown 8vo.

Cloth limp, price 7j. 6d.

MIVART (St. George), F.R.S.

Contemporary Evolution :

An Essay on some recent Social

Changes. Post 8vo. Cloth, price

7s. 6d.

MOCKLER (E.).

A Grammar of the Baloo-
chee Language, as it is spoken in

Makran (Ancient Gedrosia), in the
Persia-Arabic and Roman characters.

Fcap. 8vo. Cloth, price 5s.

MOORE (Rev. D.), M.A.
Christ and His Church.
By the Author of “ The Age and the
Gospel,” &c. Crown 8vo. Cloth,
price 3-y. 6d.

MOORE (Rev. T.).

Sermonettes : oil Synony-
mous Texts, taken from the Bible
and Book of Common Prayer, for

the Study, Family Reading, and
Private Devotion. Small crown 8vo.
Cloth, price 4s. 6d.

MORELL (J. R.).

Euclid Simplified in Me-
thod and Language. Being a
Manual of Geometry. Compiled from
the most important French Works,
approved by the University of Paris
and the Minister of Public Instruc-

tion. Fcap. 8vo. Cloth, price 2s. 6d.

MORICE (Rev. F. D.), M.A.
The Olympian and Pythian
Odes of Pindar. A New Transla-
tion in English Verse. Crown 8vo.
Cloth, price 7s. 6d.

MORLEY (Susan).

Aileen Ferrers. A Novel.
2 vols. Crown 8vo. Cloth.

Throstlethwaite. A Novel.
3 vols. Crown 8vo. Cloth.

MORSE (E. S.), Ph.D.
First Book of Zoology.
With numerous Illustrations. Crown
Svo. Cloth, price 55.

MOSTYN (Sydney).

Perplexity. A Novel. 3 vols.

Crown 8vo. Cloth.

MUSGRAVE (Anthony).

Studies in Political Eco-
nomy. Crown 8vo. Cloth, price 6$.

My Sister Rosalind.

A Novel. By the Author of “ Chris-
tiana North,” and “ Under the
Limes.” 2 vols. Cloth.

NAAKE (J. T.).

Slavonic Fairy Tales.
From Russian, Servian, Polish, and
Bohemian Sources. With Four Illus-

trations. Crown 8vo. Cloth, price 5$-.

NEWMAN (J. H.), D.D.

Characteristics from the
Writings of. Being Selections
from his various Works. Arranged
with the Author’s personal approval.
Third Edition. With Portrait.

Crown 8vo. Cloth, price 6s.

*** A Portrait of the Rev. Dr. J. H.
Newman, mounted for framing, can
be had, price 2s. 6d.

NEW WRITER (A).

Songs of Two Worlds.
By a New Writer. Third Series.

Second Edition. Fcap. 8vo. Cloth,
price 5s.

The Epic of Hades. Second
Edition. Fcap. 8vo. Cloth, price

7s. 6d.

NOBLE (J. A.).

The Pelican Papers.
Reminiscences and Remains of a
Dweller in the Wilderness. Crown
Svo. Cloth, price 6s.

NORMAN PEOPLE (The).

The Norman People, and
their Existing Descendants in the

British Dominions and the United
States of America. Demy 8vo.

Cloth, price 21s.

NORRIS (Rev. Alfred).

The Inner and Outer Life
Poems. Fcap. 8vo. Cloth, price 6s.

Northern Question (The);
Or, Russia’s Policy in Turkey un-
masked. Demy8vo. Sewed, price is.
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NOTREGE (John), A.M.
The Spiritual Function of
a Presbyter in the Church of
England. Crown 8vo. Cloth, red
edges, price 35. 6d.

Oriental Sporting Magazine
(The).

A Reprint of the first 5 Volumes,
in 2 Volumes. Demy 8vo. Cloth,

price 285.

Our Increasing Military Dif-
ficulty, and one Way of Meeting it.

Demy 8vo. Stitched, price is.

PAGE (Capt. S. F.).

Discipline and Drill. Cheaper
Edition. Crown 8vo. Price is.

PANDURANG HARI
;

Or, Memoirs of a Hindoo.
With an Introductory Preface by Sir
H. Bartle E. Frere, G.C.S.I., C.B.
Crown 8vo. Price 6s.

PARKER Joseph), D.D.
The Paraclete : An Essay
on the Personality and Ministry of
the Holy Ghost, with some reference
to current discussions. Second Edi-
tion. Demy 8vo. Cloth, price 12s.

PARR (Harriet).

Echoes of a Famous Year.
Crown 8vo. Cloth, price 85. 6d.

PAUL (C. Kegan).

Goethe’s Faust. A New
Translation in Rime. Crown 8vo.
Cloth, price 6s.

William Godwin : His
Friends and Contemporaries.
With Portraits and Facsimiles of the
Handwriting of Godwin and his
Wife. 2 vols. Square post 8vo.
Cloth, price 285.

The Genius of Christianity
U nveiled. Being Essays by William
Godwin never before published.
Edited, with a Preface, by C.
Kegan Paul. Crown 8vo. Cloth,
price 7s. 6d.

PAYNE (John).

Songs of Life and Death.
Crown 8vo Cloth, price 5*.

PAYNE (Prof.).

Lectures on Education.
Price 6d. each.

I. Pestalozzi : the Influence of His
Principles and Practice.

II. Frobel and the Kindergarten
System. Second Edition.
III. The Science and Art of Educa-
tion.

IV. The True Foundation of Science
Teaching.

A Visit to German Schools

:

Elementary Schools in Ger-
many." Notes of a Professional Tour
to inspect some of the Kindergartens,
Primary Schools, Public Girls
Schools, and Schools for Technical
Instruction in Hamburgh, Berlin,

Dresden, Weimar, Gotha, Eisenach,
in the autumn of 1874. With Critical

Discussions of the General Principles
and Practice of Kindergartens and
other Schemes of Elementary Edu-
cation. Crown 8vo. Cloth, price

45. 6d.

PEACOCKE (Georgiana).

Rays from the Southern
Cross : Poems. Crown 8vo. With
Sixteen Full-page Illustrations

by the Rev. P. Walsh. Cloth elegant,
price 105. 6d.

PELLETAN (E.).

The Desert Pastor, Jean
Jarousseau. Translated from the
French. By Colonel E. P. De
L’Hoste. With a Frontispiece. New
Edition. Fcap. 8vo. Cloth, price
35. 6d.

PENNELL (H. Cholmondeley).

Pegasus Resaddled. By
the Author of “ Puck on Pegasus,”
&c. &c. With Ten Full-page Illus-

trations by George Du Maurier.
Fcap. 4to. Cloth elegant, price
125 . 6d.

PENRICE (Maj. J.), B.A.

A Dictionary and Glossary
of the Ko-ran. With copious Gram-
matical References and Explanations
of the Text. 4to. Cloth, price 215.

PERCEVAL (Rev. P.).

Tamil Proverbs, with their
English Translation. Containing
upwards of Six Thousand Proverbs.
Third Edition. Demy 8vo. Sewed,
price gs.
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PERRY (Rev. S. J.), F.R.S.

Notes of a Voyage to Ker-
guelen Island, to observe the

Transit ofVenus. Demy8vo. Sewed,
price 2s.

PESCHEL (Dr. Oscar).

The Races of Man and
their Geographical Distribution.
Large crown 8vo. Cloth, price gs.

PETTIGREW (J. Bell), M.D.,
F.R.S.

Animal Locomotion
; or,

Walking, Swimming, and Flying.
With 130 Illustrations. Second Edi-
tion. Crown 8vo. Cloth, price 5s.

Volume VII. of The International

Scientific Series.

PFEIFFER (Emily).

Gian Alarch : His Silence
and Song. A Poem. Crown 8vo.,

price 6s.

PIGGOT (J.), F.S.A., F.R.G.S.

Persia—Ancient and Mo-
dern. Post 8vo. Cloth, price ios. 6d.

POUSHKIN (A. S.).

Russian Romance.
Translated from the Tales of Belkin,
etc. By Mrs. J. Buchan Telfer (nee
Mouravieff). Crown 8vo. Cloth,

price 7s. 6d.

POWER (H.).

Our Invalids : How shall
we Employ and Amuse Them ?

Fcap. 8vo. Cloth, price 2s. 6d.

POWLETT (Lieut. N.), R.A.

Eastern Legends and
Stories in English Verse. Crown
8vo. Cloth, price 5s.

PRESBYTER.
Unfoldings 01 Christian
Hope. An Essay showing that the
Doctrine contained in the Damna-
tory Clauses of the Creed commonly
called Athanasian is unscriptural.
Small crown 8vo. Cloth, price 4s. 6d.

PRICE (Prof. Bonamy).

Currency and Banking.
Crown 8vo. Cloth, price 6s.

PROCTOR (Richard A.), B.A.

Our Placeamong Infinities.
A Series of Essays contrasting our
little abode in space and time with
the Infinities around us. To which
are added Essays on “Astrology,”
and “ The Jewish Sabbath.” Second
Edition. Crown 8vo. Cloth, price
6s.

The Expanse of Heaven.
A Series of Essays on the Wonders
of the Firmament. With a Frontis-
piece. Second Edition. Crown 8vo.
Cloth, price 6s.

PUBLIC SCHOOLBOY.
The Volunteer, the Militia-
man, and the Regular Soldier.
Crown 8vo. Cloth, price 5s.

RANKING (B. M.).

Streams from Hidden
Sources. Crown 8vo. Cloth, price
6s.

REANEY (Mrs. G. S.).

Waking and Working
;

or,
from Girlhood to Womanhood.
With a Frontispiece. Crown 8vo.
Cloth, price 5s.

Sunbeam Willie, and other
Stories. Three Illustrations. Royal
i6mo. Cloth, price is. 6d.

Reginald Bramble.

A Cynic of the Nineteenth Century.
An Autobiography. Crown 8vo.

Cloth, price ios. 6d.

RHOADES (James).

Timoleon. A Dramatic Poem.
Fcap. 8vo. Cloth, price 5s.

RIBOT (Prof. Th.).

Contemporary English Psy-
chology. Second Edition. A Re-
vised and Corrected Translation from
the latest French Edition. Large
post 8vo. Cloth, price 9s.

Heredity : A Psychological
Study on its Phenomena, its Laws,
its Causes, and its Consequences.
Large crown 8vo. Cloth, price gs.
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RINK (Chevalier Dr. Henry).

Greenland : Its People and
its Products. By the Chevalier
Dr. Henry Rink, President of the

Greenland Board of Trade. With
sixteen Illustrations, drawn by the

Eskimo, and a Map. Edited by Dr.
Robert Brown. Crown 8vo. Price

ios. 6d.

ROBERTSON (The Late Rev.
F. W.), M.A., of Brighton.

Notes on Genesis. Crown
8vo., price 5$.

New and Cheaper Editions :

—

The Late Rev. F. W.
Robertson, M.A., Life and Let-
ters of. Edited by the Rev. Stop-
ford Brooke, M.A., Chaplain in Or-
dinary to the Queen.

I. 2 vols., uniform with the Ser-

mons. With Steel Portrait. Crown
8vo. Cloth, price ys. 6d.

II. Library Edition, in Demy 8vo.,

vith Two Steel Portraits. Cloth,

price 12^.

III. A Popular Edition, in 1 vol.

Crown 8vo. Cloth, price 6,y.

Sermons. Four Series. Small
crown 8vo. Cloth, price 3J. 6d. each.

Expository Lectures on
St. Paul’s Epistles to the Co-
rinthians. A New Edition. Small
crown 8vo. Cloth, price 5s.

Lectures and Addresses,
with other literary remains. A New
Edition. Crown 8vo. Cloth, price 5s.

An Analysis of Mr. Tenny-
son’s “ In Memoriam.” (Dedi-
cated by Permission to the Poet-
Laureate.) Fcap. 8vo. Cloth, price 2s.

The Education of the
Human Race. Translated from
the German of Gotthold Ephraim
Lessing. Fcap. 3vo. Cloth, price

2S. 6d.

The above IVorks can also be had
bound in half-morocco.

*#* A Portrait of the late Rev. F. W.
Robertson., mounted for framing, can
be had, price 2s. 6d.

ROSS (Mrs. E.), (“Nelsie Brook”).

Daddy’s Pet. A Sketch
from Humble Life. With Six Illus-

trations. Royal i6mo. Cloth, price

is.

RUSSELL (E. R.).

Irving as Hamlet. Second
Edition. Demy 8vo. Sewed, price

is.

RUSSELL (Major Frank S.).

RussianWars with Turkey.
With Two Maps. Crown 8vo., price

6s.

RUSSELL (W. C.).

Memoirs of Mrs. Lsetitia
Boothby. Crown 8vo. Cloth, price

js. 6d.

SADLER (S. W.), R.N.

The African Cruiser. A
Midshipman’s Adventures on the

West Coast. With Three Illustra-

tions. Second Edition. Crown 8vo.

Cloth, price 35. 6d.

SAMAROW (G.).

For Sceptre and Crown. A
Romance of the Present Time.
Translated by Fanny Wormald. 2

vols. Crown 8vo. Cloth, price 15$.

SAUNDERS (Katherine).

The High Mills. A Novel.

3 vols. Crown 8vo. Cloth.

Gideon’s Rock, and other
Stories. Crown 8vo. Cloth, price 6j.

JoanM erryweather,and other
Stories. Crown Svo. Cloth, price 6j.

Margaret and Elizabeth.
A Story of the Sea. Crown 8vo.

Cloth, price 6s.

SAUNDERS (John).

Israel Mort, Overman :

a Story of the Mine. Crown Svo.
Price 6s.

Hirell. With Frontispiece.
Crown 8vo. Cloth, price 3s. 6d.

Cheap Edition. With Frontis-
piece, price 2S.

Abel Drake’s Wife. With
Frontispiece. Crown 8vo. Cloth,
price 3s. 6d.

Cheap Edition. With Frontis-
piece, price 2S.
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SCHELL (Maj. von).

The Operations of the
First Army under Gen. Von
Goeben. Translated by Col. C. H.
von Wright. Four Maps. Demy
8vo. Cloth, price 9s.

The Operations of the
First Army under Gen. Von
Steinmetz. Translated by Captain
E. O. Hollist. Demy 8vo. Cloth,

price ios. 6d.

SCHERFF (Maj. W. von).

Studies in the New In-
fantry Tactics. Parts I. and II.

Translated from the German by
Colonel Lumley Graham. Demy
8vo. Cloth, price js. 6d.

SCHMIDT (Prof. Oscar).

The Doctrine of Descent
and Darwinism. With 26 Illus-

trations. Third Edition. Crown
8vo. Cloth, price 55-.

Volume XII. of The International

Scientific Series.

SCHUTZENBERGER (Prof. F.).

Fermentation. With Nu-
merous Illustrations. Crown 8vo.

Cloth, price 5s.

Volume XX. of The International
Scientific Series.

SCOTT (Patrick).

The Dream and the Deed,
and other Poems. Fcap. 8vo. Cloth,

price 5s.

SCOTT (W. T.).

Antiquities of an Essex
Parish

; or, Pages from the History
of Great Dunmow. Crown 8vo.

Cloth, price 5s. Sewed, 45.

SCOTT (Robert H.).

Weather Charts and Storm
Warnings. Illustrated. Crown
8vo. Cloth, price 3s. 6d.

Seeking his Fortune, and
other Stories. With Four Illustra-

tions. Crown 8vo. Cloth, price 3$. 6d.

SENIOR (N. W.).

Alexis De Tocqueville.
Correspondence and Conversations
with Nassau W. Senior, from 1833
to 1859. Edited byM. C. M. Simp-
son. 2vols. Large post 8vo. Cloth,
price 21 s.

Journals Kept in France
and Italy. From 1S48 to 1852.
With a Sketch of the Revolution of
1848. Edited by his Daughter, M.
C. M. Simpson. 2 vols. Post 8vo.

Cloth, price 245.

Seven Autumn Leaves from
Fairyland. Illustrated with Nine
Etchings. Square crown 8vo. Cloth,
price 3J. 6d.

SEYD (Ernest), F.S.S.

The Fall in the Price of
Silver. Its Causes, its Consequen-
ces, and their Possible Avoidance,
with Special Reference to India.

Demy 8vo. Sewed, price 2s. 6d.

SHADWELL (Maj. -Gen.), C.B.

Mountain Warfare. Illus-

trated by the Campaign of 1799 in

Switzerland. Being a Translation
of the Swiss Narrative compiled from
the Works of the Archduke Charles,
Jomini, and others. Also of Notes
by General FI. Dufour on the Cam-
paign of the Valtelline in 1635. With
Appendix, Maps, and Introductory
Remarks. Demy 8vo. Cloth, price

1 6s.

SHELDON (Philip).

Woman’s a Riddle; or, Baby
Warmstrey. A Novel. 3 vols. Crown
8vo. Cloth.

SHELLEY (Lady).

Shelley Memorials from
Authentic Sources. With (now
first printed) an Essay on Christian-

ity by Percy Bysshe Shelley. With
Portrait. Third Edition. Crown
8vo. Cloth, price 5s.

SHERMAN (Gen. W. T.).

Memoirs of General W.
T. Sherman, Commander of the

Federal Forces in the American Civil

War. By Himself. 2 vols. With
Map. Demy 8vo Cloth, price 245.

Copyright English Edition.
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SHILLITO (Rev. Joseph).

Womanhood : its Duties,
Temptations, and Privileges. A Book
for Young Women. Crown 8vo.
Price 3s. 6d.

SHIPLEY (Rev. Orby), M.A.

Church Tracts, or Studies
in Modern Problems. By various
Writers. 2vols. Crown 8vo. Cloth,
price 5$. each.

SHUTE (Richard), M.A.
A Discourse on Truth.
Post 8vo. Cloth.

SMEDLEY (M. B.).

Boarding-out and Pauper
Schools for Girls. Crown 8vo.

Cloth, price 3J. 6d.

SMITH (Edward), M.D., LL.B.,
F.R.S.

Health and Disease, as In-
fluenced by the Daily, Seasonal, and
other Cyclical Changes in the Human
System. A New Edition. Post8vo.
Cloth, price 7s. 6d.

Foods. Profusely Illustrated.

Fourth Edition. Crown 8vo. Cloth,
price 5J.

Volume III. of The International
Scientific Series.

Practical Dietary for
Families, Schools, and the La-
bouring Classes. A New Edition.

Post 8vo. Cloth, price 35. 6d.

Tubercular Consumption
in its Early and Remediable
Stages. Second Edition. Crown
8vo. Cloth, price 6s.

SMITH (Hubert).

Tent Life with English
Gipsies in Norway. With Five
full-page Engravings and Thirty-one
smaller Illustrations by Whymper
and others, and Map of the Country
showing Routes. Third Edition.

Revised and Corrected. Post 8vo.

Cloth, price 21s.

Some Time in Ireland.

A Recollection. Crown 8vo. Cloth,

price 7s. 6d.

Songs for Music.
By Four Friends. Square crown
8vo. Cloth, price 5s.

Containing songs by Reginald A.
Gatty, Stephen H. Gatty, Greville

J. Chester, and Juliana Ewing.

SPENCER (Herbert).

The Study of Sociology.
Fifth Edition. Crown 8vo. Cloth,
price 5s.

Volume V. of The International
Scientific Series.

SPICER (H.).

Otho’s Death Wager. A
Dark Page of History Illustrated.

In Five Acts. Fcap. 8vo. Cloth,
price 5$.

STEVENSON (Rev. W. F.).

Hymns for the Church and
Home. Selected and Edited by the
Rev. W. Fleming Stevenson.
The most complete Hymn Book

published.
The Hymn Book consists of Three

Parts :— I. For Public Worship.

—

II. For Family and Private Worship.
—III. For Children.

*** Published in variousforms atul
prices, the latter rangingfrom 8d.

to 6s. Lists and full particulars
will be furnished on application to

the Publishers.

STEWART (Prof. Balfour), M.A.,
LL.D., F.R.S.

On the Conservation of
Energy. Third Edition. With
Fourteen Engravings. Crown 8vo.

Cloth, price 5$.

Volume VI. of The International

Scientific Series.

STONEHEWER (Agnes).

Monacella : A Legend of
North Wales. A Poem. Fcap. 8vo.
Cloth, price 3J. 6d.

STRETTON (Hesba). Author of
“Jessica’s First Prayer.”

Michael Lorio’s Cross and
other Stories. With Two Illustra-

tions. Royal 161110. Cloth, price
is. 6d.

The Storm of Life. With
Ten Illustrations. Sixteenth Thou-
sand. Royal i6mo. Cloth.price is. 6d.
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STRETTON (Hesba)

—

continued.

The Crew of the Dolphin.
Illustrated. Twelfth Thousand.
Royal i6mo. Cloth, price is. 6d.

Cassy. Thirty-second Thou-
sand. With Six Illustrations. Rojrnl
i6mo. Cloth, price is. 6d.

The King’s Servants.
Thirty-eighth Thousand. With Eight
Illustrations. Royal i6mo. Cloth,
price is. 6d.

Lost Gip. Fifty-second Thou-
sand. With Six Illustrations. Royal
i6mo. Cloth, price is. 6d.

Also a handsomely boufid Edi-
tion, with Twelve Illustrations,

price is. 6d.

David Lloyd’s Last Will.
With Four Illustrations. Royal
i6mo., price 2s. 6d.

The Wonderful Life.
Eleventh Thousand. Fcap. 8vo.

Cloth, price 2s. 6d.

A Night and a Day. With
Frontispiece. Eighth Thousand.
Royal i6mo. Limp cloth, price 6d.

Friends till Death. With
Illustrations and Frontispiece.
Twentieth Thousand. Royal i6mo.
Cloth, price is. 6d.

;
limp cloth,

price 6d.

Two Christmas Stories.
With Frontispiece. Fifteenth Thou-
sand. Royal i6mo. Limp cloth,

price 6d.

Michel Lorio’s Cross, and
Left Alone. With Frontispiece.

Twelfth Thousand. Royal i6mo.
Limp cloth, price 6d.

Old Transome. With
Frontispiece. Twelfth Thousand.
Royal i6mo. Limp cloth, price 6d.
*#* Taken from “The King’s

Servants."

The Worth of a Baby, and
how Apple-Tree Court was
won. With Frontispiece. Fifteenth
Thousand. Royal i6mo. Limp
cloth, price 6d.

Hester Morley’s Promise.
3 vols. Crown 8vo. Cloth.

The Doctor’s Dilemma.
3 vols. Crown 8vo. Cloth.

STUBBS (Lieut.-Colonel F. W.)
The Regiment of Bengal
Artillery. The History of its

Organization, Equipment, and War
Services. Compiled from Published
Works, Official Records, and various
Private Sources. With numerous
Maps and Illustrations. Two Vols.
Demy 8vo. Cloth, price 32s.

STUMM (Lieut. Hugo), German
Military Attache to the Khivan Ex-
pedition.

Russia’s advance East-
ward. Based on the Official Reports
of. Translated by Capt. C. E. H.
Vincent. With Map. Crown 8vo.
Cloth, price 6s.

SULLY (James), M.A.
Sensation and Intuition.
Demy 8vo. Cloth, price 10s. 6d.

Pessimism : a History and
a Criticism. Demy 8vo. Price 14s.

Sunnyland Stories.
By the Author of “Aunt Mary’s Bran
Pie." Illustrated. Small 8vo. Cloth,
price 3s. 6d.

Sweet Silvery Sayings of
Shakespeare. Crown 8vo. cloth
gilt, price -js. 6d.

SYME (David).

Outlines of an Industrial
Science. Crown 8vo. Cloth, price
6s.

Tales of the Zenana.
By the Author of “ Pandurang
Hari.” 2 vols. Crown 8vo. Cloth,
price 2 is.

TAYLOR (Rev. J. W. A.), M.A.
Poems. Fcap. 8vo. Cloth,
price 5s.

TAYLOR (Sir H.).

Edwin the Fair and Isaac
Comnenus. A New Edition.

Fcap. 8vo. Cloth, price 3s. 6d.

A Sicilian Summer and
other Poems. A New Edition.

Fcap. 8vo. Cloth, price 3s. 6d.

Philip Van Artevelde. A
Dramatic Poem. A New Edition.

Fcap. 8vo. Cloth, price 5s.
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TAYLOR (Col. Meadows), C.S.I.,
M.R.I.A.

The Confessions ofa Thug.
Crown 8vo. Cloth, price 6s.

Tara : a Mahratta Tale.
Ci'own 8vo. Cloth, price 6s.

TELFER (J. Buchan), F.R.G.S.,
Commander R.N.

The Crimea and Trans-
Caucasia. With numerous Illus-

trations and Maps, i vols. Royal
8vo. Medium 8vo. Cloth, price 36s.

TENNYSON (Alfred).

Harold. A Drama. Crown
8vo. Cloth, price 6j.

Queen Mary. A Drama.
New Edition. Crown 8vo. Cloth,
price 6j.

TENNYSON (Alfred).

Cabinet Edition. 12 Volumes. Each
with Frontispiece. Fcap. 8vo. Cloth,
price 2s. 6d. each.

Cabinet Edition. 12 vols. Com-
plete in handsome Ornamental Case.

TENNYSON (Alfred).

Author’s Edition. Complete in 6
Volumes. Post 8vo. Cloth gilt

;
or

half-morocco. Roxburgh style.

Vol. I. Early Poems, and
English Idylls. Price 6s. ;

Rox-
burgh, ys. 6d.

Vol. II. Locksley Hall,
Lucretius, and other Poems.
Price 6s.

;
Roxburgh, 7s. 6d.

Vol. III. The Idylls of
the King (Complete). Price ys. 6d.

;

Roxburgh, gs.

Vol. IV. The Princess,
and Maud. Price 6^.; Roxburgh,
ys. 6d.

Vol. V. Enoch Arden,
and In Memoriam. Price 6s. ;

Roxburgh, ys. 6d.

Vol. VI. Dramas {preparing).

TENNYSON (Alfred).

The Imperial Library Edi-
tion. In 7 vols. Demy 8vo. Cloth,
price io.y. 6d. each

;
in Roxburghe

binding, 12J. 6d.

Pocket Volume Edition.
13 vols. In neat case. Ditto, ditto.

Extra cloth gilt, in case.

The Illustrated Edition. 1

vol. Large 8vo. Gilt extra, price 25.1.

Original Editions.

Poems. Small 8vo. Cloth,
price 6j.

Maud, and other Poems.
Small 8vo. Cloth, price 3J. 6d.

The Princess. Small 8vo.
Cloth, price 3*. 6d.

Idylls of the King. Small
8vo. Cloth, price 55-.

Idylls of the King. Com-
plete. Small 8vo. Cloth, price 6.y.

The Holy Grail, and other
Poems. Small 8vo. Cloth, price

4$. 6d.

Gareth and Lynette. Small
8vo. Cloth, price 3j.

Enoch Arden, &c. Small
8vo. Cloth, price 3J. 6d.

Selections from the above
Works. Super royal i6mo. Cloth,

price 3^. 6d. Cloth gilt extra, price 45.

Songs from the above
Works. Super royal i6mo. Cloth
extra, price 3s. 6d.

In Memoriam. Small Svo.
Cloth, price 45.

Tennyson for the Young and
for Recitation. Specially arranged.

Fcap. Svo. Price is. 6d.
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Tennyson’s Idylls of the
King, and other Poems. Illustrated

by Julia Margaret Cameron. 2 vols.

Folio. Half-bound morocco, cloth

sides, price £6 6s. each.

THOMAS (Moy).

A Fight for Life. With
Frontispiece. Crown 8vo. Cloth,
price 3-y. 6d.

Thomasina.
A Novel. 2 vols. Crown 8vo.

Cloth.

THOMPSON (Alice C.).

Preludes. A Volume of
Poems. Illustrated by Elizabeth
Thompson (Painter of “The Roll
Call ”). 8vo. Cloth, price 7s. 6d.

THOMPSON (Rev. A. S.).

Home Words for Wan-
derers. A Volume of Sermons.
Crown 8vo. Cloth, price 6s.

Thoughts in Verse.
Small Crown 8vo. Cloth, price is. 6d.

THRING (Rev. Godfrey), B. A.

Hymns and Sacred Lyrics.
Fcap. 8vo. Cloth, price 5s.

TODD (Herbert), M.A.

Arvan
; or, The Story of the

Sword. A Poem. Crown 8vo. Cloth,
price 7s. 6d.

TODHUNTER (Dr. J.)

Laurella; and other Poems.
Crown 8vo. Cloth, price 6s. 6d.

TRAHERNE (Mrs. A.).

The Romantic Annals of
a Naval Family. A New and
Cheaper Edition. Crown 8vo.
Cloth, price 5^.

TRAVERS (Mar.).

The Spinsters of Blatch-
ington. A Novel. 2 vols. Crown
8vo. Cloth.

TRAVERS (Mar.)

—

continued.

Waiting for Tidings. T>y
the Author of “White and Black.”

3 vols. crown 8vo.

TREMENHEERE (Lieut. -Gen.
C. W.)

Missions in India : the
System of Education in Government
and Mission Schools contrasted.
Demy 8vo. Sewed, price 2s.

TURNER (Rev. C. Tennyson).

Sonnets, Lyrics, and Trans-
lations. Crown 8vo. Cloth, price
45-. 6d.

TYNDALL (John), L.L.D.,F.R.S.

The Forms of Water in
Clouds and Rivers, Ice and
and Glaciers. With Twenty-five
Illustrations. Sixth Edition. Crown
8vo. Cloth, price 5^.

Volume I. of The International

Scientific Series.

UMBRA OXONIENSIS.

Results of the expostu-
lation of the Right Honourable
W. E. Gladstone, in their

Relation to the Unity of Roman
Catholicism. Large fcap. 8vo. Cloth,

price 5s.

UPTON (Richard D.), Capt.

Newmarket and Arabia.
An Examination of the Descent of

Racers and Coursers. With Pedi-

grees and Frontispiece. Post 8vo.

Cloth, price gs.

VAMBERY (Prof. A.).

Bokhara : Its History and
Conquest. Second Edition. Demy
8vo. Cloth, price i8s.

VAN BENEDEN (Mons.).

Animal Parasites and
Messmates. With 83 Illustrations.

Second Edition. Cloth, price 5s.

Volume XIX. of The International

Scientific Series.
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VANESSA.
By the Author of “ Thomasina,”
&c. A Novel. 2 vols. Second
Edition. Crown 8vo. Cloth.

VINCENT (Capt. C. E. H.).

Elementary Military
Geography, Reconnoitring,
and Sketching. Compiled for

Non-Commissioned Officers and
Soldiers of all Arms. Square
crown 8vo. Cloth, price 2s. 6d.

VOGEL (Dr. Hermann).

The Chemical effects of
Light and Photography, in their

application to Art, Science, and
Industry. The translation thoroughly
revised. With ioo Illustrations, in-

cluding some beautiful specimens of
Photography. Third Edition. Crown
8vo. Cloth, price 5^.

Volume XV. of The International
Scientific Series.

VYNER (Lady Mary).

Every day a Portion.
Adapted from the Bible and the
Prayer Book, for the Private Devo-
tions of those living in Widowhood.
Collected and edited by Lady Mary
Vyner. Square crown 8vo. Cloth
extra, price 5s.

Waiting for Tidings.

By the Author of “ White and
Black.” 3 vols. Crown 8vo. Cloth.

WARTENSLEBEN (Count H.
von).

The Operations of the
South Army in January and
February, 1871. Compiled from
the Official War Documents of the
Head-quarters of the Southern Army.
Translated by Colonel C. H. von
Wright. With Maps. Demy 8vo.
Cloth, price 6s.

The Operations of the
First Army under Gen. von
Manteuffel. Translated by Colonel
C. H. von Wright. Uniform with
the above. Demy 8vo. Cloth, price
gs.

WAY (A.), M.A.
The Odes of Horace Liter-
ally Translated in Metre. Fcap.
8vo. Cloth, price 2s.

WEDMORE (F.).

Two Girls. 2 vols. Crown
8vo. Cloth.

What ’tis to Love. By the
Author of “ Flora Adair,” “ The
Value of Fostertown.” 3 vols. crown
8vo.

WELLS (Capt. John C.), R.N.
Spitzbergen—The Gate-
way to the Polynia

; or, A Voyage
to Spitzbergen. With numerous Il-

lustrations by Whymper and others,
and Map. New and Cheaper Edi-
tion. Demy 8vo. Cloth, price 6s.

WETMORE (W. S.).

Commercial Telegraphic
Code. Second Edition. Post 4to.

Boards, price 42s.

What ’tis to Love.
By the Author of “ Flora Adair,”
“ The Value of Fosterstown.” 3 vols.

Crown 8vo. Cloth.

WHITAKER (Florence).

Christy’s Inheritance. A
London Story. Illustrated. Royal
x6mo. Cloth, price 15. 6d.

WHITE (A. D.), LL.D.

Warfare of Science. With
Prefatory Note by Professor Tyndall.
Crown 8vo. Cloth, price 3s. 6d.

WHITE (Capt. F. B. P.).

The Substantive Seniority
Army List— Majors and Cap-
tains. 8vo. Sewed, price 2s. 6d.

WHITNEY (Prof. W. D.), of Yale
College, New Haven.

The Life and Growth of
Language. Second Edition. Crown
8vo. Cloth, price 5J. Copyright
Edition.
Volume XVI. of The International

Scientific Series.
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WHITNEY (Prof. W. D.), of Yale
College, New Haven

—

continued.

Essentials of English
Grammarfor the Useof Schools.
Crown 8vo. Cloth, price 3s. 6d.

WHITTLE (J. L.), A.M.

Catholicism and the Vati-
can. With a Narrative of the Old
Catholic Congress at Munich.
Second Edition. Crown Svo. Cloth,
price 4s. 6d.

WICKHAM (Capt. E. H., R.A.)

Influence of Firearms upon
Tactics : Historical and Critical

Investigations. By an Officer of
Superior Rank (in the German
Army). Translated by Captain E.
H. Wickham, R.A. Demy 8vo.

Cloth, price 7r. 6d.

WILBERFORCE (H. W.).

The Church and the Em-
pires. Historical Periods. Pre-
ceded by a Memoir of the Author
by John Henry Newman, D.D. of
the Oratory. With Portrait. Post
8vo. Cloth, price ioj. 6d.

WILKINSON (T. L.).

Short Lectures on the Land
Laws. Delivered before the Work-
ing Men’s College. Crown 8vo.
Limp Cloth, price 2s.

WILLIAMS (A. Lukyn).

Famines in India
; their

Causes and Possible Prevention.
The Essay for the Le Bas Prize, j 875.
Demy 8vo. Cloth, price 55.

WILLIAMS (Rowland), D.D.

Life and Letters of, with Ex-
tracts from his Note-Books. Edited
by Mrs. Rowland Williams. With
a Photographic Portrait. 2 vols.

Large post Svo. Cloth, price 24s.

Psalms, Litanies, Coun-
sels and Collects for Devout
Persons. Edited by his Widow.
New and Popular Edition. Crown
8vo. Cloth, price 3J. '6d.

WILLIS (R., M.D.)

Servetus and Calvin : a
Study of an Important Epoch in the
Early History of the Reformation.
8vo. Cloth, price i6.y.

WILLOUGHBY (The Hon.
Mrs.).

On the North Wind—
Thistledown. A Volume of Poems.
Elegantly bound. Small crown Svo.
Cloth, price 7s. 6d.

WILSON (H. Schiitz).

Studies and Romances.
Crown Svo. Cloth, price 7s. 6d.

WILSON (Lieut. -Col. C. T.).

James the Second and the
Duke of Berwick. Demy Svo.
Cloth, price 12s. 6d.

WINTERBOTHAM (Rev. R.),
M.A., B. Sc.

Sermons and Expositions.
Crown 8vo. Cloth, price 7s. 6d.

WOINOVITS (Capt. I.).

Austrian Cavalry Exercise'.
Translated by Captain W. S. Cooke.
Crown 8vo. Cloth, price 7s.

WOOD (C. F.).

A Yachting Cruise in the
South Seas. With Six Photo-
graphic Illustrations. Demy 8vo.
Cloth, price 7s. 6d.

WRIGHT (Rev. David), M. A.

Man and Animals : A Ser-
mon. Crown 8vo. Stitched in

wrapper, price is.

WRIGHT (Rev. David), M.A.
Waiting for the Light, and
other Sermons. Crown 8vo. Cloth,

price 6$.

WYLD (R. S.), F.R.S.E.

The Physics and the Philo-
sophy of the* Senses ; or, The
Mental and the Physical in their

Mutual Relation. Illustrated by
several Plates. Demy 8vo. Cloth,
price 16s.
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YONGE (C. D.).

History of the English
Revolution of 1688. Crown 8vo.

Cloth, price 65-.

YORKE (Stephen).

Cleveden. A Novel. 2 vols.

Crown 8vo. Cloth.

YOUMANS (Eliza A.).

An Essay on the Culture
of the Observing Powers of
Children, especially in connection
with the Study of Botany. Edited,
with Notes and a Supplement, by
Joseph Payne, F. C. P., Author of
“ Lectures on the Science and Art of
Education,” &c. Crown 8vo. Cloth,
price is. 6d.

YOUMAN S (Eliza A continued.

First Book of Botany.
Designed to Cultivate the Observing
Powers of Children. With 300 En-
gravings. New and Enlarged Edi-
tion. Crown 8vo. Cloth, price 5$.

YOUMANS (Edward L.), M.D.

A Class Bookof Chemistry,
on the Basis of the New System.
With 200 Illustrations. Crown 8vo.
Cloth, price 5s.

ZIMMERN (H.).

Stories in Precious Stones.
With Six Illustrations. Third Edi-
tion. Crown 8vo. Cloth, price 5$.

' THE NINETEENTH CENTURY.

A Monthly Rcviezo, edited by James Knowles, price 2s. 6d.

The FIRST VOLUME of THE NINETEENTH CENTURY,
price 14L, contains contributions by the following writers :

Mr. Tennyson.
Rt. Hon. W. E. Gladstone, M.P.
Lord Stratford de Redcliffe.

Cardinal Manning.
The Duke of Argyll.

Bishop of Gloucester and Bristol.

Professor Huxley.
Lord Selborne.
The Dean of St. Paul’s.

Sir James Fitzjames Stephen.
Mr. Matthew Arnold.
Mr. J. A. Froude.
Sir John Lubbock, M.P.
Mr. Grant Duff, M.P.
Sir Thomas Watson.
Rt. Hon. Lyon Playfair, M.P.
Canon Carter.

Rev. Dr. Martineau.

,, J. Baldwin Brown.

,, J. Guiness Rogers.

,
A. H. Mackonochie.

Mr. Frederick Harrison.
Dr. Carpenter.
Mr. W. Crookes.
Rt. Hon. James Stansfeld, M.P.
Lady Pollock.

Mr. Frederick Myers.
Professor Croom Robertson.

,, Clifford.

Mr. Arthur Arnold.

,, James Spedding.

,, W. R. S. Ralston.

„ E. D. J. Wilson.

,, C. A. Fyffe.

,, Edward Dicey.

,, Thomas Brassey, M.P.
,, John Fowler.

,, Henry Irving.

,, Edgar Bowring.
Sir Julius Vogel.
Mr. R. H. Hutton.
Dr. Ward.
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THE HISTORY OF THE EVOLUTION OF MAN.
By Professor E. Haeckel, Author of “ The History of Creation.” Translated
by Professor Van Rhyn. 2 vols., profusely illustrated.

LECTURES ON THE LAWS OF HEALTH. By Pro-
fessor CORFIELD, M.D.

INTERNATIONAL LAW, OR RULES REGU-
LATING THE INTERCOURSE OF STATES IN PEACE
AND WAR. By H. W. Halleck, A.M., Author of “Elements of
Military Art and Science,” “ Mining Laws of Spain and Mexico,” &c.
Edited, with copious Notes and Additions, by Sir Sherston Baker,
Barrister-at-Law. 2 vols. Demy 8vo.

TRAVELS IN THE FOOTSTEPS OF BRUCE IN
ALGERIA AND TUNIS. Illustrated by Facsimiles of his Original
Drawings. By Lieut.-Col. R. L. Playfair, H. B. M.’s Consul-General in

Algeria.

WALKS IN FLORENCE. By Susan and Joanna Horner.
A new and thoroughly revised edition in 2 vols. Crown 8vo. With illus-

trations.

SERMONS. Third Series. By the Rev. Stopford A. Brooke,
M.A., Chaplain in Ordinary to Her Majesty the Queen, and Minister at

Bedford Chapel, Bloomsbury. Crown 8vo. Cloth.

ALL SAINTS’ DAY AND OTHER SERMONS. By
the late Charles Kingsley. Edited by his wife.

SERMONS. By the late George Dawson, M.A. Selected and
edited by his wife. Crown 8vo.

SALVATOR MUNDI : Expository Lectures by the Rev.
Samuel Cox. Crown 8vo.

NEW READINGS AND RENDERINGS OF SHAKE-
SPEARE’S TRAGEDIES. By H. Halford Vaughan. Demy 8vo.

Cloth.

IONE. A Poem, in four Parts. By the Author of “Shadows
of Coming Events.” Foolscap 8vo. Cloth, price 5s.
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A NEW METRICAL TRANSLATION OF THE AGA-
MEMNON OF iESCHYLUS. With an Introductory Essay by E. D.
A. Mokshead.

A COLLECTED EDITION OF THE POETICAL AND
PROSE WORKS OF SIR HENRY TAYLOR. In 5 vols. Crown
8vo.

LIFE AND LETTERS OF JAMES HINTON. Edited
by Ellice Hopkins. Crown 8yo.

CHILDREN’S TOYS
; A Series of Lectures on the Lessons

taught by them. Crown 8vo. With illustrations.

THE TENNYSON BIRTHDAY BOOK. Edited by Emily
Shakspear. Crown i6mo.

A HISTORY OF THE FENIAN CONSPIRACY. In 2
vols. Post 8vo.

EVERY DAY MEALS, being Economical and Wholesome
Recipes for Breakfast, Lunch, and Supper. By Miss Hooper, Author of
“ Little Dinners.” Crown 8vo. 5^.

TACTICAL EXAMPLES. By Hugo Helvig. Translated
from the German by Sir Lumley Graham. With Diagrams. Vol. 1. :

The Battalion.

DUTIES OF THE GENERAL STAFF. By Schellen-
dokf. Translated from the German by Lieut. Hare. Vol. 1.

MARGARET CHETWYND. A Novel. By Susan Morley,
Author of “ Aileen Ferrers,” “ Throstlethwaite,” &c. 3 vols. Crown 8vo.

A PAIR OF BLUE EYES. By Thomas Hardy, Author of
“ Far from the Madding Crowd.” New Edition. Crown 8vo. cloth, price 6s.

LONDON

:

C. KEGAN PAUL AND CO.

(Successors to the Publishing Department of

Henry S. King and Co.),

I, PATERNOSTER SQUARE.
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